i • SPECIFICATION 

TITLE OF THE INVENTION 

LEATHER-LIKE SHEET AND METHOD FOR PRODUCING IT 

BACKGROUND OF THE INVENTION 
Field of the invention 

The present invention relates to a leather- like sheet 
having a good feel and good physical properties, to an aqueous 
resin dispersion for producing it, and to a method of using the 
aqueous resin dispersion for producing such a leather- like sheet . 
Description of the prior art 

Heretofore known in the art, leather- like sheets are 
fabricated, for example, by infiltrating a resin component such 
as urethane resin into a fibrous substrate such as nonwoven fabric 
followed by raising a fibrous nap on the surface of the 
thus-processed substrate, or by laminating a resin layer on the 
surface of such a substrate. For the resin component that is 
imparted to the nonwoven fabric, for example, known are urethane 
resin and acrylic resin. Urethane resin is widely used for it 
in view of the feel and the mechanical properties of the 
leather-like sheets fabricated with it. 

One ordinary method for fabricating such leather- like 
sheets with a resin component infiltrated into the fibrous 
substrate thereof comprises infiltrating a resin solution in 
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an organic solvent such as dimethylf ormamide into a fibrous 
substrate such as nonwoven fabric, followed by solidifying the 
resin in the substrate . However , the method that uses an organic 
solvent is unfavorable from the viewpoint of the environmental 
protection and the process safety. Taking these into 
consideration, various methods that are substitutable for the 
method with an organic solvent have been proposed . They comprise 
impregnating a fibrous substrate with an aqueous resin dispersion 
to fabricate leather-like sheets, but most of them are not as 
yet industrialized. One reason is, when an aqueous resin 
dispersion is used in fabricating leather- like sheets , the resin 
may locally move inside the fibrous substrate during the step 
of drying the aqueous resin dispersion, thereby giving a 
structural morphology with fibers strongly restrained by the 
locally-concentrated resin, and, as a result, the sheets 
fabricated may lose their flexibility and have a stiff feel. 

To solve the problem with the process that uses an aqueous 
resin dispersion, various methods have been proposed for 
uniformly introducing resin into a fibrous substrate. For 
example, after an aqueous resin dispersion has been infiltrated 
into a fibrous substrate, it is heat-sensitive gelled. 
Concretely, one method proposed for fabricating artificial 
leather comprises applying an emulsion that has been prepared 
by dissolving an inorganic salt in a nonionic 
surf act ant -containing aqueous polyurethane emulsion, to a 
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fibrous substrate followed by drying it under heat ( JP-A 6-316877 , 
7-229071). However, the artificial leather fabricated 
according to the method proposed in these patent references is 
still unsatisfactory in point of the flexibility, fulfillment, 
feel and durability thereof. This is because the resin 
concentration in the emulsion used in the proposed method is 

at most— about -10-% and is extremely low and therefore only a 

small" amount of the resin may be infiltrated into the fibrous 
substrate, and, in addition, when the resin concentration in 
the emulsion is not larger than 20 %, the resin does not almost 
heat -sensitive gel. On the other hand, if a large amount of 
an inorganic salt is added to the emulsion and when the resin 
concentration in the emulsion is high, for example, 30 % or more, 
then the emulsion may thicken or gel by itself and may be unstable 
with elapsed time. 

— Another_method proposed _for fabricating leather- like 

sheets comprises infiltrating an urethane resin emulsion or an 
urethane -acrylic composite resin emulsion having a 

zrzrheat^s:ens±tivez:gellability-in -whichrthe . resin-hasran- elastic 
modulus falling within a specific range , into a fibrous substrate 
followed by heat -sensitive gelling it and drying it 

- -( JP-2000-17582, 2000-303370). The leather like-sheets 
fabricated therein are surely improved in point of the feel and 
the physical properties thereof , but the method proposed in these 
patent references, which comprises applying such a 
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heat-sensitive gellable resin to a fibrous substrate, is still 
problematic and will be industrially after all impracticable 
since the emulsion to be used therein may thicken with elapsed 
time and may gel within a few hours to a few days even at around 
room temperature. In addition, if a low-molecular surfactant 
such as that shown in the patent references is used as a 

— heat^sensitive-geiiing^ physical 

~ properties of the leather-like" sheets obtained may lower-. This 
is because, when the sheets are dyed or are processed with hot 
water for converting the fibers of the fibrous substrate into 
ultra-fine fibers , then they may be significantly deformed owing 
to the "water absorption "by the resin therein . 

Still another method proposed for fabricating artificial 
leather comprises infiltrating an aqueous resin composition that 
comprises- an aqueous urethane resin, an inorganic salt, and a 

—nonionic surf actant-having-a clouding- point, into a fibrous 
substrate, followed by heat -sensitive gelling it and drying it 
(JP-A 11-335975). Even in this method, however, it is still 

" ndif f ileal t:~^ sheet s s ince - t he 

emulsion used therein is unstable and, especially in summer, 
the emulsion may thicken or gel by itself. 

On the other hand^-a method for producing an emulsion that 

is stable in a liquid and has a heat -sensitive gellability has 
been proposed, which comprises adding an 

organopolysiloxane-type heat-sensitive gelling agent or a 
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nonionic surfactant- type heat -sensitive gelling agent is added 
to an emulsion of an acrylic resin having a specific functional 
group (JP-A 6-256617, 6-329867, 7-90154). In the method, 
however, the structure of the resin to be used is limited to 
an extremely narrow range , and the resin of the type is unfavorable 
for fabrication of leather-like sheets. These patent 
- ref erenees~are-silen-t-at-a-ll-on-a-method of maki-ng-urethane resin 
and urethane-acrylic — composite ■- resin- that are especially 
favorable for fabrication of leather like-sheets, 
heat- sensitive gellable. In these patent references , described 
are organopolysiloxane and alkylphenol- formaldehyde condensate 
alky rene oxide adduct that are favorable for the heat-sensitive 
gelling agent. However, the former is extremely expensive and 
is therefore industrially disadvantageous since it increases 
the product costs; and the latter is unfavorable since its raw 
material, .alkylphenol is a type of hormone -disrupting chemicals , 
and formaldehyde causes sick house syndromes . Further proposed 
_is_an_aqueous resin composition of which the viscosity reversibly 
zincr ea s e srr e 1 a t i ver toit he- ambient-temperature ( J P - A 9-111133) . 
However -the aqueous resin composition described in this patent 
reference does not irreversibly gel but its viscosity reversibly 
increases-,-~and even when the aqueous resin composition of the 
type is used in fabricating leather-like sheets, it may again 
liquefy while it is heat-sensitive gelled and dried, and the 
resin may move in the dried fibrous substrate. If so, the resin 
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having been infiltrated into the substrate may have a structural 
morphology with fibers strongly restrained by the 
locally-concentrated resin , and, as a result , the sheets 
fabricated may lose their flexibility and have a stiff feel. 
In our further studies, we, the present inventors have found 
that the viscosity- increasing compounds shown in this patent 

ref erence~are-not- so-ef f active— f ^or-heat-sens-i-tive-ge-l-l-i-ng of 

surf actant^stabilized " urethane -resin~-and — ure thane -acrylic 
composite resin that are favorable for fabrication of 
leather-like sheets , and therefore the compounds are unfavorable 
for fabrication of leather-like sheets. 

SUMMARY OF THE INVENTION 

Objects of the invention are to provide a leather-like 
sheet that is fabricated by infiltrating an aqueous resin 
— dispersion-into a fibrous substrate and has a sof t_and f ulf illed 
feel and good physical properties; to provide an aqueous resin 

dispersion for f abricating the leather- like sheet ; and to provide 

-Ttzranri^^ resin 
dispersion for fabricating leather-like sheets. 

To attain the objects as above, we the present inventors 
have-assiduously studied-and, as a result,— have found that we 
may attain the objects when we use an aqueous resin dispersion 
that contains specific component for the resin to be infiltrated 
into a fibrous substrate. 
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Specifically / the invention provides a leather- like sheet 
fabricated by infiltrating an aqueous resin dispersion (A) into 
a fibrous substrate, which satisfies the following requirements 
(I) to (IV): 

(I) the aqueous resin dispersion (A) comprises essentially a 
main resin (a) stabilized with a surfactant # a polymer (b) having 
a-polyoxyethylene- groups in- -its— side-chains^ -and— a- surfactant 

-( c ) ; - 

(II) the main resin (a) comprises an urethane resin (al) and/or 
an urethane -acrylic composite resin ( a2 ) , and the resin skeleton 
contains from 1 to 10 mmols of a carboxyl group per 100 g of 

- the resin ; " ~ " 

(III) the polymer (b) is obtained through polymerization of a 
polyoxyethylene group-having ethylenic unsaturated monomer 
(bl) and any other ethylenic unsaturated monomer (b2) in a ratio 

-by-mass— (-bl-)-/-(-b2.)--_60A40 to ,100/0;^ 

(IV) the percentage, % by mass (a) of the polyoxyethylene group 
_in_the_polymer__(b) and the number of mols (P) of the amino group 
_perrgram~crfr±her.polymer^(b)r = satisf yrrthe^following formula ( 1 ) : 

35 <> a + p 20000 <; 60 (1) . 

The invention also provides an aqueous resin dispersion 
(A)-to be-inf iltrated into a fibrous substrate, which satisfies 
the following requirements (I) to (IV): 

(I) the aqueous resin dispersion (A) comprises essentially a 
main resin (a) stabilized with a surf actant , a polymer (b) having 
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a polyoxyethylene group in its side chains, and a surfactant 
(c); 

(II) the main resin (a) comprises an urethane resin (al) and/or 
an urethane- acrylic composite resin (a2), and the resin skeleton 
contains from 1 to 10 mmols of a carboxyl group per 100 g of 
the resin; 

-(-H^I~)~the-poiym of a 

polyoxyethylene group— having ^ethylenic -unsaturated monomer 
(bl) and any other ethylenic unsaturated monomer (b2) in a ratio 
by mass (bl)/(b2) = 60/40 to 100/0; 

(IV) the percentage, % by mass (a) of the polyoxyethylene group 
in the polymer (b) and the number of mols (j5) of the amino group 
per gram of the polymer (b) satisfy the following formula (1): 
35 25 a + p x 20000 <; 60 (1). 

The invention further provides a method of using the 

aqueous _r.es.ln- -dispersion (A) for f abricating__leather-like 

sheets. 



~ : :r jD.et ai~led~^^ - - 

The invention is described in detail hereinunder. 
The fibrous substrate for use in the invention may be any 

and e very-one- 1 hat-is thick in some -degree and fulf illment and 

has a soft feel , for which, for example, usable are various fibrous 
substrates that have heretofore been used in fabrication of 
leather-like sheets such as typically nonwoven fabrics, woven 
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fabrics and knitted fabric. Especially preferred are nonwoven 
fabrics as they readily give natural leather- like feel and 
physical properties. The fibers that constitute the fibrous 
substrate may be any ordinary natural fibers, semi -synthetic 
fibers or synthetic fibers, for which, however, preferred are 
ultra-fine synthetic fibers or synthetic fibers that may be 

convert ed--i-n to- uitra -^ne— Obex's— ^they—mayH^e--re£e-rr-ed-- 1 o- as 

ultra-fine fibers-forming fibers). Especially preferred are 
multi- component fibers formed of multiple polymer substances, 
of which the cross section of the fiber has a laminar or sea- islands 
profile of the multiple polymer substances. The 
laminar-profiled multi-component fibers may be processed into 
ultra-fine fibers by peeling the layered structure or by removing 
one of the layered polymer substance components; and the 
sea- islands multi -component fibers may be processed into 

ultra-fine fibers by removing the polymer substance of the sea 

component. For removing the polymer substance, it is desirable 
that the polymer substance is a water-soluble substance and the 

: ^subsitanceziszremo.ved byrthe"use „ofranra;queous^ remover, since 
the process does not use an organic solvent that may be harmful 
to the environment and the safety. 

The polymer substance to constitute the fibrous substrate 

includes, for example, polyamides such as nylon 6, nylon 12, 
nylon 66, nylon 912 (nylon formed of nonamethylenediamine and/or 
2-methyl-l , 8-octanediamine, and dodecanoic diacid) , nylon 6/12 
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(copolymer of caprolactam and laurolactam) , nylon 6T (nylon 
composed of hexamethylenediamine and terephthalic acid) , nylon 
9T (nylon formed of nonamethylenediamine and/or 
2 -methyl- 1 , 8-octanediamine , and terephthalic acid) , polyamide 
block copolymer (polyamide elastomer); polyesters such as 
polyalkylene terephthalates , e.g. , polyethylene terephthalate , 

-polypropylene— terephthalate-^ — polybuty-lene— terephthalate , as 

well-as -polyethylene-naphthalate— polypropylene-naphtha-late , 

polybutylene naphthalate, polyester block copolymer (polyester 
elastomer); polyolefins such as polyethylene, polypropylene, 
polymethylpentene , ethylene-a-olef in copolymers ; 

polystyrene-based polymers such as typically polystyrene, 
polystyrene-based block copolymer (polystyrene elastomer) ; 
polyvinylidene chloride, polyvinyl acetate, ethylene-vinyl 
acetate copolymer, polyvinyl alcohol, saponified 

ethylenej=_vinyl acetate copolymer., polyme.thacrylate , 

polyurethane elastomer. These may be suitably selected 
depending on the use and the required properties. 

^ — - — — T hough "not- specif ica-Hy^def ined^r' the^mean s ingle - f iber 

fineness of the fibers that constitute the fibrous substrate 
for the leather-like sheets of the invention (when the fibers 
are synthetic fibers that may be convert ed-into ultra-f ine f ibers , 
the fineness is of the ultra-fine fibers converted from them) 
preferably falls between 0.0001 and 1 dtex, more preferably 
between 0.001 and 0.5 dtex, even more preferably between 0.01 
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and 0 . 4 dt ex, from the viewpoint of the feel of the leather-like 
sheets fabricated and of the colorability thereof when the sheets 
are colored. The apparent density of the substrate preferably 
falls between 0.1 and 0.5 g/cm 3 or so, and the thickness thereof 
preferably falls between 0.3 and 5.0 mm or so, in view of the 
leather-like soft and fulfilled feel and the flexibility of the 

sheets— fabricated.- 

The aqueous" re s in~di~s per s ion^(A)— t o~ be inf iltrated into 
the fibrous substrate in the invention comprises essentially 
a main resin (a) stabilized with a surfactant, a polymer (b) 
having a polyoxyethylene group in its side chains, and a 
surfactant (c) . The aqueous resin dispersion (A) may contain 
an inorganic metal salt (d) . 

In case where the aqueous resin dispersion (A) does not 
contain a polymer (b) having a polyoxyethylene group in its side 
- chain s—(~b )-, — it— does- not-have-a -heat^sensltive. gelability and 
the resin may move inside the fibrous substrate while the aqueous 

_resin dispersion (A) is dried therein, thereby giving a 

^t^lI^tlir^l~m~o^^ f iber s~s trongly res trained by the 

locally-concentrated resin, and, as a result, the sheets 
fabricated may lose their flexibility and have a stiff feel to 
be deteriorated in a* physical- property.- The- heat -sensitive 
gellability as referred to herein means that a liquid loses its 
fluidity to gel when heated, and it is still kept gelled even 
when cooled to room temperature. 
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The polymer (b) must be a polymer that is obtained through 
polymerization of a polyoxyethylene group-having ethylenic 
unsaturated monomer (bl) and any other ethylenic unsaturated 
monomer (b2) in a ratio by mass (bl)/(b2) = 60/40 to 100/0. If 
the ratio by mass, (bl)/(b2) is smaller than 60/40, the aqueous 
resin dispersion (A) could not well heat-sensitive gel, and the 
ef fee t-of ™the~pol:ymer-(-b )— to-preventr -the—res in— from -moving in 
the s ubstratewhiledrredwill be-ins uf f icien ■ t— — I f s o~ t her ef ore , 
the leather-like sheets fabricated may lose their flexibility 
and have a stiff feel, and their physical properties will be 
poor . More preferably , the ratio by mass ( bl ) / ( b2 ) falls between 
65/35 and 100/0, everi~m~ore~ preferably between 70/30 and 100/0. 

In addition, the percentage, % by mass (a) of the 
polyoxyethylene group in the polymer (b) and the number of mols 
(P) of the amino group per gram of the polymer (b) must satisfy 
-the— following- formula- -(1): 

35 ss a + 0 x 20000 <; 60 (1). 

,_ The amino group, includes all of the primary amino group , 

t he -^secondary: amino-group i ; theat er t iary "aminrorgroup^and their 
salts in the polymer (b) . In case where the percentage, % by 
mass (a) of the polyoxyethylene group in the polymer (b) and 
the number of mols - ( (3 ) of the amino group per gram of the- polymer 
(b) are lower than the range defined by formula ( 1 ) , the solubility 
of the polymer (b) in water will be insufficient and the polymer 
(b) could not therefore mix in the aqueous resin dispersion (A) , 
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or even though it could mix therein, the liquid stability of 
the aqueous resin dispersion (A) will be poor. The liquid 
stability as referred to herein means that the viscosity of the 
liquid does not change. On the other hand, if the percentage, % 
by mass (a) of the polyoxyethylene group in the polymer (b) and 
the number of mols (0) of the amino group per gram of the polymer 
-— — (b-)~are-higher-than the range defined by formula ( 1 ) , the aqueous 
resin-dispersion — (A) — couid— not- well— in — the— heat -sensitive 
gellability and the effect of the polymer (b) to prevent the 
resin from moving in the substrate while dried will be 
insufficient. If so, therefore, the leather-like sheets 
■■ fabricated may lose their flexibility and have a stiff feel, 
and their physical properties will be poor. 

Preferably, the percentage, % by mass (a) of the 
polyoxyethylene group in the polymer (b) and the number of mols 

( P )-of the amino-group-per_gram_of the polymer— (-b) - satisfy the 

following formula (3): 

3 6 as a + 'P x 20000 <s_59 (3), 

... -more^pref erably:,_ithe following" formula— (-4 )-: 

37 s a + P x 20000 <; 58 (4). 

Further preferably, the percentage, % by mass (a) of the 
polyoxyethylene group in the polymer (b) satisfies the following 
formula ( 5 ) : 

38 «s a <; 56 (5) , 

and the number of mols (|3) of the amino group per gram of the 
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polymer (b) satisfies the following formula (6): 



0 <; p x 20000 <; 2 



(6). 



Also preferably, the polyoxyethylene group-having 
ethylenic unsaturated monomer (bl) that constitutes the polymer 
(b) is a compound having a structure of the following general 
formula (I), as it more readily satisfies the heat -sensitive 

geH-abi-iorty— and — the -l-i-quid— s tab i-l-i rfcy- of — the— aqueous re s in 
dispersion— (A) = - — ~-r^— — — - — 



wherein Ri represents~a~hydrogen~atom or a methyl group; R 2 is 
a group selected from an alkyl group , an aryl group or an alkylaryl 
group having from 1 to 18 carbon atoms; X represents a group 
selected from -C( =0)0- , -OC(=0)-, -O- , -NHC(=0)-, -C(=0)NH-; 



Especially preferably, R 2 is an alkyl group having from 
1 to 4 c a rbo n atoms . as th e compound of the type betters the 
rliquidus t ability— of ^the=raquieousr:r.e-a±nizdi-sp.exs±onz: ( AO^ r Also 
preferably, X is -C(=0)0-, as the monomer for the compound is 
readily available and the monomer polymerization to give the 
compound is easy . - ~ 

Also preferably, the number of the repetitions n of the 
oxyethylene unit in the polyoxyethylene group -having ethylenic 
unsaturated monomer (bl) is from 2 to 10, since the compound 



CH 2 = 




(i) 



-and-n indicates- an. integer of 2 or more. 
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of the type betters the heat-sensitive gellability of the aqueous 
resin dispersion (A) . 

Examples of the monomer of the type are methoxydiethylene 
glycol monomethacrylate (in which the number of the repetitions 
of the oxyethylene unit is 2, such as [NK Ester M-20G] produced 
by Shin-Nakamura Chemical co.,- ltd) , methoxytetraethylene 
giy e o 1-monome thaeryia t e-(~i-n-wh-i eh-the- numb er-o f -the r e p e t-i-t-i o n s 
of the oxyethylene unit-is -4 ,-such~as [ NK-EsterM- 4GG ]~produced 
by Shin-Nakamura Chemical co. , ltd), ethoxydiethylene glycol 
monoacrylate (in which the number of the repetitions of the 
oxyethylene unit is 2 f such as [Light Acrylate EC-A] produced 
by— KyOBisha Chemical — co . , ltd) , methoxytriethylene glycol 
monoacrylate (in which the number of the repetitions of the 
oxyethylene unit is 3, such as [Light Acrylate MTG-A] produced 
by Kyoeisha Chemical co., ltd). One or more of these may be 
used herein . „ . 

The other ethylenic unsaturated monomer (b2) that is 
copolymerizable with the polyoxyethylene unit -having ethylenic 
junsatura.t:e.dmQnomeri'bl ) maybeanyknown conventional , ethylenic 
unsaturated monomer not having a polyoxyethylene unit. For 
example, it includes (meth) acrylic acid and its derivatives such 
as -methyl —(-meth ) acrylate y - -ethyl (meth) acrylate, butyl 
( meth ) acrylate , 2 - ethylhexyl ( meth ) acrylate , lauryl 
(meth) acrylate, cyclohexyl (meth) acrylate, dimethylaminoethyl 
( meth ) acrylate , diethylaminoethyl ( meth ) acrylate , 
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2 -hydroxy ethyl (meth)acrylate; styrene and its styrene 
derivatives such as a-methylstyrene, p-methylstyrene; 
acrylamides such as (meth) acrylamide, 

diacetone ( meth ) acrylamide , N-isopropyl ( meth ) acrylamide ; 

maleic acid, fumaric acid, itaconic acid and their derivatives; 
heterocyclic vinyl compounds such as vinylpyrrolidone; vinyl 
compounds-sueh-^as~v-i-nyi— chloride— aexyloni-t^lJ.-e-T--inet-hyl- vinyl 
ether— ethyl vinyl- ethery vinyl ketone, vinyl- acetate; and 
a-olefins such as ethylene, propylene. One or more of these 
may be used herein. Of those, preferred are alkyl 
(meth)acrylates such as methyl (meth) acrylate , ethyl 
(meth) acrylate, butyl (meth) acrylate and 2-ethylhexyl 
(meth) acrylate, as the polymer (b) copolymerized with any of 
them more readily keeps the liquid stability and the 
heat-sensitive gellability of the aqueous resin dispersion. If 
desired,-- the above-mentioned, monof unctional ethylenic 
unsaturated monomer may be combined with a small amount of a 
d ifu nctional or more polyf unctional ethylenic unsaturated 
-monomer-torgive^the polymer: (b) so f arras the *thus - copolymerized 
polymer (b) is soluble in water at a temperature not higher than 
its clouding point. 

- For controlling the molecular weight of the polymer (b) , 
usable is a chain transfer agent such as octanethiol, 
thioglycerol, 2-mercaptoethanol , 2-ethylhexyl thioglycolate , 
a-methylstyrene dimer. Preferably, the polymer (b) has a 
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number- average molecular weight of from 5,000 to 100,000, since 
its ability to improve the heat -sensitive gellability of the 
aqueous resin dispersion is good and since its influence on the 
liquid viscosity of the aqueous resin dispersion is not great . 

The polymer (b) may be produced in a known method. For 
example, it may be produced through emulsion polymerization or 
suspension polymerization by a radical polymerization initiator 
at a temperature not lower than the clouding point of the polymer 
(b); or through solution polymerization by a radical 
polymerization initiator in an organic solvent or in an aqueous 
solution at a temperature not higher than the clouding point 
of the polymer (b) ; or through bulk polymerization by a radical 
polymerization initiator; or through cationic or anionic 
polymerization by an ionic polymerization initiator . Of those , 
the method by a radical polymerization initiator is especially 
preferred as the polymerization according to the method is easy. 

Any known radical polymerization initiator may be used 
herein, including, for example, oil- soluble peroxides such as 
benzoyl peroxide, dicumyl peroxide, cumene hydroperoxide, 
t -butyl hydroperoxide; oil- soluble azo compounds such as 
2,2' -azobisisobutyronitrile, 

2,2' -azobis- (2 , 4-dimethylvaleronitrile) , dimethyl 
2 , 2 ' -azobisisobutyrate; water-soluble peroxides such as 
hydrogen peroxide, potassium persulfate, sodium persulfate, 
ammonium persulfate; and water-soluble azo compounds such as 
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azobiscyanovaleric acid, 2 , 2 1 -azobis ( 2-amidinopropane) 
dihydrochloride . One or more of these may be used herein. If 
desired, the polymerization initiator may be combined with a 
redox initiator system that comprises a reducing agent and 
optionally a chelating agent . 

Preferably, the number- average of number the repetitions 
-of—the— oxyethy-lene : -uni-t— of- the^po-lyoxyethylene—group in the 
polymer^ (b ) -is-from- 2 to 5 — as- the-heat - sensitive-gellability 
and the liquid stability of the aqueous resin dispersion (A) 
can be more readily bettered. More preferably, the number is 
from 2.1 to 4.8, even more preferably from 2.2 to 4.6. 

Also preferably, the clouding point of an aqueous 10 % 
solution of the polymer (b) falls between 10 and 60°C since the 
polymer (b) of the type more readily betters the heat -sensitive 
gellability and the liquid stability of the aqueous resin 

dispersion_( A) More, preferably , it-falls between 15 and 55°C, 

even more preferably between 20 and 50°C. 

The aqueous resin dispersion (A) of the invention must 

-in d-i-s p e n s ab 1-y -c o n t-a-i n-a surfactant (c ) — -If—the aqueous resin 
dispersion (A) does not contain a surfactant, its heat -sensitive 
gellability and liquid stability will be poor and the feel and 
the physical properties of the leather-like sheets fabricated 
will be not good. 

Preferably, the surfactant (c) is composed of from 30 to 
100 % by mass of a nonionic surfactant (cl) having an HLB value 
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of from 12 to 18 and from 0 to 70 % by mass of any other surfactant 
(c2) , since the surfactant (c) of the type more readily betters 
the liquid stability and the heat-sensitive gellability of the 
aqueous resin dispersion (A) . More preferably, it is composed 
of from 50 to 90 % by mass of (cl) and from 10 to 50 % by mass 
of (c2) . - - 

— I-f-trhe-HiB-vai-u 

than— 1 :2~. -the -liquid- st ability of- the-heat — sens it rive gellable 

emulsion will be poor; but if higher than 18, the heat- sensitive 
gellability of the emulsion will lower* 

The surfactant for use herein may be any known one, 

including/ for -example, nonionic surfactants such as 

polyoxyethylene lauryl ether, polyoxyethylene stearyl ether, 
polyoxyethylene nonyl phenyl ether, polyoxyethylene octyl 
phenyl ether, polyethylene glycol monolaurate, polyethylene 

glycol— mono st.ear.ate_, polyoxyethylene _sorbit an monolaurate, 

polyoxyethylene sorbitan monostearate , 

polyoxyethylene-polyqxypropylene block copolymer , 

— — rrpx> ly oxy et hy l = en^ ^ poly srloxane,. b-lo ck — =^copo l-ymer ^ — anion 1c 

surfactants such as sodium laurylsulf ate , ammonium 
laurylsulf ate , sodium polyoxyethylene tridecyl ether acetate 
(e.g. , [EGT-3NEX] produced by Nikko Chemicals co. , lt-d)^-sodium 
polyoxyethylene lauryl ether sulfate, sodium 

dodecylbenzenesulf onate , sodium alkyldiphenyl ether sulfonate , 
sodium di(2-ethylhexyl)sulfosuccinate; and known penetrants 
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and defoaming agents. One or more of these may be used herein. 
The HLB value of the nonionic surf act ant may be measured according 
to the description in Takehiko Fujimoto, Introduction to 
Surfactants , completely-revised edition (published by Sanyo 
Chemical Industries, ltd), pp. 128-131. In addition, it is 
described in catalogues of surfactants' manufacturers. 

Examples -of— non-i-on-i-G-su^f aG-tan-ts-hav-ing-an-HLB~value of 

from-1-2 to 18 are Emulgen 108 (HLB = l-2vl )-/ -Emulgen~109P (HLB 
= 13.6), Emulgen 120 (HLB = 15.3), Emulgen 147 (HLB = 16.3), 
Emulsion 320P (HLB = 13.9) , Rheodol TW-L120 (HLB = 16.7 ) , Rheodol 
TW-S120 (HLB = 14.9) , Emanon 1112 (HLB = 13.7) , Emanon 3115 (HLB 
= 13 . 4 ) produced by Kao corporation ; Naroacty N-85 (HLB = 12.6), 
Naroacty N- 100 (HLB = 13.3) , Naroacty N- 140 (HLB = 14.7) , Naroacty 
N-200 (HLB = 16.0), Naroacty N-400 (HLB = 17.8) produced by Sanyo 
Chemical Industries, ltd. (The HLB values of these commercial 

_pr,oduc:ts__are all those described in the manufacturers 1 

catalogues . ) 

The main resin (a) that constitutes the aqueous resin 
dirspersion"(-A-)=of^the— -invent ion must be - s tabilized- with a 
surfactant, comprising an urethane resin (al) and/or an 
urethane- acrylic composite resin (a2), and the resin skeleton 
contains- -from 1 to 10 mmols of a carboxyl group per 100 g of 
the resin. 

If the main resin (a) is a self -emulsifying resin not 
stabilized with a surfactant, the aqueous resin dispersion (A) 
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containing it is not almost heat- sensitive gellable, and while 
dried, the resin is not almost prevented from moving, and, as 
a result, the sheets fabricated may lose their flexibility and 
have a stiff feel, and their physical properties will be not 
good . 

If the carboxyl group content of the main resin skeleton 
is sma-l-l-e-aM^ha-n-l-nm stability 

of the aqueous-resin-dispersion ~( A) wi-l-l-be poor.- On-the other 

hand, if the carboxyl group content thereof is over 10 mmols 
per 100 g of the resin, the heat-sensitive gellability of the 
aqueous resin dispersion (A) is poor and, while dried, the resin 
is not almost prevented from moving If so,- the leather-like 
sheets fabricated may lose their flexibility and have a stiff 
feel , and their physical properties will be not good . In addition , 
owing to the polarity of the carboxyl group therein, the resin 

will_firmlyLadhere_to_f.^ of the 

leather-like sheets fabricated may be thereby further lowered. 

Preferabl y, the _carboxyl group content of the resin skeleton 

— i-s-f rom-l~r5~to-9 -mmols-per— 100 g of the -re sin, more preferably 
from 2 to 8 mmols per 100 g of the resin. The carboxyl group 
in the resin may be neutralized to form a salt. Falling within 
the -range defined as— above, -the- carboxyl group, even though 
neutralized, does not make the main resin (a) self -emulsif iable . 

Preferably, the main resin (a) is the urethane- acrylic 
composite resin (a2) since the feel and the physical properties 
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of the leather-like sheets fabricated are especially good. 

The urethane resin (al) for the main resin (a) may be any 
known urethane resin, for example, prepared from essential raw 
materials of a polymeric polyol, an organic polyisocyanate and 
a chain extender. 

The polyol may be any known one, including, for example, 
polyether-polyois such— as~poiyethylene-g-lycol-i— polypropylene 

^rycoT,~pol^ methyltetramethylene 
glycol); polyester polyols such as polybutylene adipate diol, 
polybutylene sebacate diol, polyhexamethylene adipate diol, 
poly ( 3 -methyl -1,5- penty lene adipate ) diol , 

po ly (3 -methyl- 1 , 5-pentylene sebacate) diol, polycaprolactone 
diol; polycarbonate polyols such as poly ( hexamethylene 
carbonate) diol, poly ( 3-methyl-l , 5-pentylene carbonate) diol; 
and polyester carbonate polyols. One or more of these may be 

-used herein. - 

The organic polyisocyanate for use in the invention may 
be any ordinary organic polyisocyanate that has heretofore been 

^sed"HL^HP r ^ Ordinary *uretlraiTe"res±ns~including , for 

example", hexamethylene diisocyanate , isophorone diisocyanate, 
4,4' -dicyclohexylmethane diisocyanate , 2 , 4- tolylene 

diisocyanate , 2 , 6 - tolylene diisocyanate , 4 , 4 ■■ -diphenylme thane 
diisocyanate, xylylene diisocyanate. One or more of these may 
be used herein. 

The chain extender for use in the invention may be any 
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ordinary one that has heretofore been used in producing ordinary 
urethane resins, but is preferably a low-molecular compound 
having at least two active hydrogen atoms in the molecule capable 
of reacting with an isocyanate group and having a molecular weight 
of at most 300. For example, it includes hydrazine, 
ethylenediamine , _ propylenediamine , hexamethylenediamine , 

— nonamethylenediami-ne-i xyiy-lenediamine-, isophoronediamine , 

— piperaz-i-ne-and--thei-r-deri-vati-ves ; -diamines such-as-adipic-acid 
dihydrazide, isophthalic acid dihydrazide; triamines such as 
diethylenetriamine; tetramines such as triethylenetetramine ; 
diols such as ethylene glycol , propylene glycol , 1 , 4 -butanediol , 

"lVfr^hexanedi-ol 7' ~~ 1~,~4 -bis ( (3 -hydroxyethoxy) benzene, 

1 , 4-cyclohexanediol; triols such as trimethylolpropane ; 
pentaol such as pent aery thritol ; aminoalcohols such as 
aminoethyl alcohol, aminopropyl alcohol. One or more of these 

may be use d he rein. Fpi^the^hain .extending reaction to give 

the urethane resin , the chain extender may be optionally combined 
with any of monoamines such as ethylamine, propylamine, 

— bu t-ylamine ;-carboxyl -group - having- monoamine - compounds such as 
4-aminobutanoic acid, 6-aminohexanoic acid; and mono-ols such 
as methanol, ethanol, propanol, butanol. 

Int-roduGtion-of-a carboxyl- group into the resin skeleton 

of the urethane resin (al) is not specif ically defined, forwhich, 
for example, used is a carboxyl group-having diol, such as 
2 , 2- bis (hydroxymethyl) propionic acid. 
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2 , 2-bis(hydroxymethyl)butanoic acid or 

2 # 2-bis (hydroxyme thy 1) valeric acid, for the raw material for 
the urethane resin . 

For producing an aqueous dispersion of the urethane resin 
( al ) , employable with no specific limitation thereon is any known 
method of emulsif ication and dispersion of the urethane resin 

i-n-wat-er-. — For-example-,— one-method-. f or-producing-it -comprises 

emulsif y-ing and — disper s ing a earboxyl group -having , 

isocyanate-terminated prepolymer that is obtained from a 
polymeric polyol, a earboxyl group-having diol and an organic 
polyisocyanate, in water in the presence of an emulsif ier at 
high mechanical shear force, and, at the same time or after the 
emulsif ication and dispersion thereof, the molecular weight of 
the prepolymer is increased through reaction with a chain 
extender such as polyamine . 

The emulsifier to be used in the method may be any one 
described hereinabove for the surfactant (c) that may be in the 
aqueous resin dispersion ( A) . 

To-f aci-l-itate-t-he- emu -ls -i-f-i cation and dispersion thereof , 

the isocyanate-terminated prepolymer may be diluted with an 
organic solvent such as acetone, 2-butanone, toluene, ethyl 

acetate— tetrahydrofuran -dime thy If ormamide . Further , a part 

or all of the chain extender may be reacted with the prepolymer 
before emulsif ication of the urethane resin. 

The urethane- acrylic composite resin (a2) for the main 
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resin (a) is prepared, for example, through emulsion 
polymerization of an ethylenic unsaturated monomer that 
comprises, as the essential component, a (meth) acrylic acid 
derivative, in the presence of an aqueous urethane resin 
dispersion. The polymerization condition for it is not 
specifically defined and may be the same as that for conventional 
— emulsion — polymerization — of — ordinary — ethylenic— unsaturated 
monbmersT" In generalv^however >-the-enurlsion-polymerization is 
preferably effected at a temperature falling between 0 and 90°C 
in an inert gas atmosphere for polymerization stability. The 
aqueous urethane resin dispersion to be used in the method may 
be~ the same as the aqueous "dispers ion ""Of" urethane resin (al) 
mentioned hereinabove . For it , the polyurethane prepolymer may 
be diluted with an ethylenic unsaturated monomer such as 
typically a (meth) acrylic acid derivative as the main component 
— in-place of an organic -solvent such as 2 -butanone to prepare 
the aqueous urethane resin dispersion . For the composite resin , 
preferred is an ethylenic unsaturated group-having urethane 

and the acrylic resin hardly occurs in the composite resin and 
since the physical properties of the leather-like sheets 
fabricated may be much-bettered. For introducing an-ethylenic 
unsaturated group into urethane resin, for example, a hydroxyl 
group -having ethylenic unsaturated monomer, such as 
2-hydroxyethyl (meth ) acrylate , 2-hydroxypropyl (meth ) aery late , 
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allyl alcohbl, 1:2 adduct of ethylene glycol diglycidyl ether 
and (meth) acrylic acid, or 1:2 adduct of 1 , 6-hexanediol 
diglycidyl ether and (meth) acrylic acid, may be used for the 
raw material for urethane resin. 

The ethylenic unsaturated monomer which comprises , as the 
main component , a (meth) acrylic acid derivative and which is 
~sutD jec t ed ~t o~~emul:s ion " polymer iz a t ion— in— the~-pr e s enee— of the 
aqueous "urethane~re^in "dispersion maybe-selected- from- those 
mentioned hereinabove for the ethylenic unsaturated monomer ( b2 ) 
for producing the polymer (b) . For it, especially preferred 
are those comprising, as the essential component, an alkyl 
(meth)"acrylaf e such "as methyl (meth ) acrylate , ethyl 
(meth)acrylate , butyl (meth) acrylate , 2-ethylhexyl 
( meth) acrylate . Also preferably, the resin is copolymerized 
with a small amount of a polyf unctional ethylenic unsaturated 

monomer^ such - as — 1 , 6-hexanediol di( meth) acrylate, 

1 , 9-nonanediol di (meth ) acrylate , neopentyl glycol 

di( meth) acrylate, divinylbenzene or allyl (meth) acrylate, for 
makin"g"tlTeri^^ ^ 

"The polymerization initiator employable in the process 
may be selected from those mentioned hereinabove for the radical 
polymerizat ion initiator to be used in producing the polymer 
(b). 

In the urethane -acrylic composite resin (a2), the ratio 
by mass of the urethane resin component to the acrylic polymer 



26 



component preferably falls between 10/90 and 70/30 for 
fabricating leather-like sheets having a good feel and good 
physical properties, more preferably between 15/85 and 60/40, 
even more preferably between 20/80 and 50/50. 

The method for introducing a carboxyl group into the resin 
skeleton .of the urethane- acrylic composite resin (a2) is not 

specif ical-l-y— defined . — For^-i-t-,-^ f or-example-,- a- carboxyl— group 

- — is =pr ef er abl-y^in tr oduced -^i-n t o— ther-s ke le t on— of- urethane -re s in 
that is a raw material for the urethane- acrylic composite resin 
(a2), since this facilitates the production of the intended 
urethane- acrylic composite resin (a2). 

The aqueous resin dispersion (A) may contain a crosslinking 
agent for the main resin (a). The crosslinking agent that may 
be in the resin dispersion is a water-soluble or 
water-dispersible compound having, in the molecule, at least 

twjo_f Lunct ion.al groups capable of reacting with the functional 

group in the main resin (a). Examples of the combination of 
the functional g roup irv the main resin with the functional group 
in the-crosslink-ing-ag 

group; a carboxyl group and a carbodiimido group; a carboxyl 
group and an epoxy group; a carboxyl group and a cyclocarbonate 

group ;-a carboxyl group and an aziridine group;- a carbonyl group 

and a hydrazido group. Of those, preferred is a combination 
of a main resin having a carboxyl group and a crosslinking agent 
having an oxazoline group or a carbodiimido group, since the 
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liquid Stability of the aqueous resin dispersion (A) that 
comprises the combination is good and since the production of 
the combination is easy. The crosslinking agent having an 
oxazoline group includes , for example, Epocros K-2010E, Epocros 
K-2020E, and Epocros WS-500 produced by Nippon Shokubai co. , 
ltd. The crosslinking agent having a carbodiimido group 
includes— f or-exampie— ea-rbod-i-l-i-te -E - 01— Garbodi-l-i-te -E- 02 , and 
Carbodriite-V^02-prbduced— by -Nisshinbo-rndustries , Inc — The 
amount of the crosslinking agent that may be in the resin 
dispersion is preferably at most 20 % by mass in terms of the 
active ingredient of the crosslinking agent and relative to the 
main resin in the resin dispersion, more preferably at most 15 % 
by mass, even more preferably at most 10 % by mass. 

In addition, the aqueous resin dispersion (A) may contain 
an inorganic metal salt (d) . The inorganic metal salt that may 
be in-theresin dispersion-includes.,, for example alkali metal 
salts such as sodium chloride , sodium sulfate, sodium carbonate , 
sodium ni trate , potassium ch loride; and alkaline earth metal 
-salt s -such ~as_calcium .chloride.,: ::calcium- sulfate , magnesium 
chloride. One or more of these may- be used herein. 

Preferably, the aqueous resin dispersion (A) of the 
-invention contains-from -25 to 60 % by mass of the main resin 
(a) as it gives a sufficient amount of resin to a fibrous substrate 
to fabricate a leather-like sheet having a good fulfillment even 
when the substrate is dipped only once in the resin dispersion. 
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If the main resin concentration in the aqueous resin dispersion 
is lower than 25 % by mass, the substrate could not have a 
sufficient amount of resin since the infiltration of the aqueous 
resin dispersion into the fibrous substrate is limited. 

If the operation of dipping in resin , heat-sensitive gellation 
. and drying of J:he substrate is repeated many times for increasing 
— the-amount-of— resin- -to-be- inf iltrated-into-the-substrate , it 
— is-unf avorable-sineer-it^inereases the-production-costs^~ Qn-the 
, other hand, an aqueous resin dispersion in which the main resin 
concentration is over 60 % by mass is difficult to produce. More 
preferably, the main resin concentration falls between 30 and 
55 % by-mass , even-more-pref erably between 35~and -50 % by mass . 

Also preferably, the aqueous resin dispersion (A) contains 
from 0.5 to 10 % by mass of the polymer (b) to satisfy both good 
heat-sensitive gellability and good liquid stability thereof. 
More pr efe rably, it cont ains from 0.6_to 8 % by mass , even more 
preferably from 0.7 to 6 % by mass of the polymer (b) . 

Alsopref erably , the aqueous resin dispersion (A) contains 
— f-r-om=0-r54G=5%bymassGf^h 

and heat -sensitive gellability are both extremely good. More 
_ preferably, the surfactant content falls between 0.6 and 4 % 
-by— mass, -even -more— preferably— between 0.7 and 3 % by mass. 

Also preferably, the content of the inorganic metal salt 
(d) in the aqueous resin dispersion (A) is at most 2 % by mass 
in view of the liquid stability of the dispersion , more preferably 
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at most 1 % by mass, even more preferably at most 0.5 % by mass. 

Not interfering with the characteristics of the invention, 
the aqueous resin dispersion (A) of the invention may contain 
any of thickener # antioxidant, UV absorbent, fluorescent agent, 
antiseptic, water-soluble polymer compound such as polyvinyl 
alcohol or carboxymethyl cellulose, dye, pigment and others. 

P-re-f e-rably— -the — ge-1-l-i-ng — t ime — of — the— aqueous — res in 

di sper s ion ( A )~ of ~the-inven t ion— i s-wi thin— 1 0- minute s when it 
is left in a closed condition at 70°C, and the viscosity increase 
in the resin dispersion is at most 50 % when left in a closed 
condition at 40°C for 2 weeks, since the resin dispersion of 
the type has-good heat -sensitive gellability and good liquid 
stability. The gelling time when left in a closed condition 
at 70°C is determined as follows : 30 g of a sample of the aqueous 
resin dispersion is put into a glass tube ( cylindrical tube having 

_an_inner_diameter_.of_3„cm and_a_height _of„6_cm)._and closed up, 
and this is dipped in a hot water bath at 70°C and then allowed 
to st and. The time which the sample thus dipped in hot water 

rhasitakenb f luidity-is read, 

and this is the -gelling time of the resin dispersion. If the 
gelling time of the resin dispersion kept in a closed condition 
at 70°C~is over-10 minutes, then it means that the heat -sensitive 
gellability of the resin dispersion is not good. If so, the 
resinmoves inside the fibrous substrate during the step of drying 
the aqueous resin dispersion, thereby giving a structural 
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morphology of strongly restrained fibers, and; as a result, the 
sheets fabricated may lose their flexibility and have a stiff 
feel. Even if the resin having infiltrated into the fibrous 
substrate is heat- sensitive gelled at a temperature much higher 
than 70°C to fabricate leather-like sheets, a long time is taken 
before the substrate reaches a predetermined temperature since 

~the~h~e a t^s en s i :t i ve~g el-la t i on~an d~t he -wat er evaporation- proceed 
"sinniTtaneous ly wfiil^thersubs t r at e~i~s heatedr — Theref ore , when 
the heat- sensitive gellability of the resin in the substrate 
is poor at 70°C, then the feel and the physical properties of 
the leather- like sheets fabricated are not good. Further, when 

TheTheat- sensitive" gell^tTon * is effected in a hot water bath, 
there may occur another problem in that the aqueous resin 
dispersion flows out~into the hot water bath to contaminate it. 
More preferably, the gelling time of the resin dispersion kept 
— in- a—closed- condition -at 70-C is within 9 minutes, even more 
preferably within 8 minutes. The gellation due to heat of the 
resin dispersion must be irreversible . This means that the resin 
disperFi^o^f must- not - be- a -reversible 

thickening type resin" dispersion that may be again fluid when 
cooled. If such a reversible thickening type resin dispersion 

"is dried after ~heat- sensitive — gelled, the aqueous resin 
dispersion will be again liquefied while heated for drying, and, 
as a result , the thus -liquefied resin may move inside the fibrous 
substrate to give a structural morphology of strongly restrained 
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fibers and > -the sheets fabricated may lose their flexibility and 
have a stiff feel. 

The stability of the aqueous resin dispersion of the 
invention may be evaluated, for example, by the viscosity 
increase thereof left for a while. Concretely, the viscosity 
increase in the resin dispersion left in a closed condition at 
4 0 °C~for-2-weefcs-±s de t erminedasf oil rows : — A s ample of-t he aqueous 
-resin-dispersion is^putinto-a closed container— then -kept in 
a thermostat at 40°C for 2 weeks, and cooled to room temperature 
(25°C), and the viscosity increase in the thus-stored sample 
is obtained according to the following formula: 

Vi"s"cosi*ty~ Increase (%) = (viscosity after stored - 
viscosity before stored) / (viscosity before stored) x 100. 

If the viscosity increase after left in such a closed 
condition at 40°C for 2 weeks is over 50 %, then the aqueous 
-resin_dispersion„will_thicken_at an elevated temperature in 
summer or the like and its amount to be infiltrated into a fibrous 
substrate will therefore fluctuate or aggregated masses may form 
in the^arque^ous resin^dispersion— and in a serious case , the liquid 
will wholly gel. Owing to these problems, therefore, it will 
be difficult to stably produce leather-like sheets by the use 
of the—aqueous -resin -dispersion . — Preferably, —the -viscosity 
increase after left in a closed condition at 40°C for 2 weeks 
is at most 50 % , more preferably at most 40 % , even more preferably 
at most 30 %. 
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The leather- like sheet of the invention may be fabricated 
by infiltrating the aqueous resin dispersion (A) into a fibrous 
substrate such as that mentioned hereinabove. 

For infiltrating the aqueous resin dispersion into such 
a fibrous substrate, employable is any method of uniformly 
infiltrating an aqueous-resin dispersion into a fibrous substrate . 
-For~±tT~in^generai— pref erredr^^-a-me^od-©d^-d±pp±ng-a--£-i-ba5ous 
substrate" in an aqueous-resin^ 

a method that comprises infiltrating an aqueous resin dispersion 
into a fibrous substrate followed by controlling the amount of 
the resin dispersion having been infiltrated into the substrate 

Iby_Jthe___use of a press roll or a doctor knif e. 

Next, the aqueous resin dispersion infiltrated into the 
substrate is heat- sensitive gelled and dried. For gelling it, 
for example, employable is (1) a method of dipping the fibrous 

-subst-rate-with-the aqueous resin dispersion-infiltrated therein , 
in a hot water bath at 60 to 100°C; (2) a method of exposing 

_the_f ibro.us^subs-trate with the aqueous resin dispersion 

infiltrated therein— tcT a fiot~s rteamratmo'sphiexe^ ; 
or ( 3) a method of directly introducing the fibrous substrate 
with the aqueous resin dispersion infiltrated therein, into a 
"drier at ~60~tb ~180°C~ Of ~th~crse"pref erred are the methods (1) 
and (2) since they enable the aqueous resin dispersion to gel 
with no substantial water vaporization and give leather-like 
sheets having a more flexible feel. In the gelling method (1) 
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or (2) . the! 'leather -like sheets fabricated are dried under heat 
or dried in air to remove the moisture from them. 

In case where the fibers that constitute the fibrous 
substrate is ultrafine fibers -forming fibers, they may be 
converted into ultrafine fibers according to themethod mentioned 
above before or after the aqueous resin dispersion (A) has been 

— applied— thereto— — — — 

If ^desired" thie reather^li-ke-sheet s of the invention may 
be processed in any known manner of coloring or napping them 
on the surf ace or coating themwitharesin layer to give suede- type 
artificial leather or grain- type artificial leather. 

~The "Mount" of "the aqueous resin dispersion (A) to be 
infiltrated into the fibrous substrate is preferably from 10 
to 200 parts by mass in terms of the solid resin content thereof, 
relative to 100 parts by mass of the fibrous substrate, more 

— pref erably— f rom-20-to-150-parts-by-mass_,_even_ more ..prefer ably 
from 30 to 120 parts by mass. If the amount of the resin 

—infiltrated into the substrate is smaller than 10 parts by mass, 

~ -the^lea't^^ a good 

fulfilled feel; but if larger than 200 parts by mass, the 
leather- like sheets fabricated could not be flexible. 

The leather-like sheets obtained according to the 

invention have a soft and fulfilled feel that is similar to the 
feel of natural leather, and they are favorable not only for 
clothing but also for accessories, interior goods, shoes, car 
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sheets, bags, porches, various gloves, and sporting goods such 

as gloves . 

EXAMPLES 

The invention is described more concretely with reference 
to the following Examples, which, however, are not intended to 
restrict the scope of the invention . In the following Examples , 
— the-gelling— time- of— the—sample -lef-t_in-a -closed-condition - at 
— ~7 0-C ; — the - vi scosity— incr-ease^in^-the^sample - lef t^-±i*-a- closed 
condition at 40°C for 2 weeks; the clouding point of the aqueous 
solution of polymer; the feel and the tear strength of the 
leather- like sheet were determined and evaluated according to 
the methods mentioned below. 

Gelling time of sample left in closed condition at 70°C: 

30 g of a sample of an aqueous resin dispersion is put 
into a glass tube (cylindrical tube having an inner diameter 
of 3 cm and a height of 6 cm) and clos ed u p, an d this is dipped 
in a hot water bath at 70°C and then allowed to stand. The time 
which the sample thus dipped in hojt water has taken before it 
completely gels to lose its f luidity-is-read-in a-unit of minute. 
Viscosity increase (%) in resin dispersion left in closed 
condition at 40°C for 2 weeks: 

- A sample of-an aqueous-resin-dispersion-is put into a closed 

container, and then kept in a thermostat at 40°C for 2 weeks. 
The viscosity of the sample before and after kept at 40°C is 
measured according to JIS-K6828, and the viscosity increase in 
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the thug -stored sample is obtained according to the following 
formula: 

Viscosity Increase (%) = (viscosity after stored - 
viscosity before stored) / (viscosity before stored) x 100. 
Clouding point of aqueous solution of polymer: 

30 g of an aqueous solution of 10 % polymer is put into 
-—a— glass— tube- (cylindrical tube having an inner diameter of 3 
cm and^a height of 6 cm ) and clo s ed up— and this-is- heated from 
10°C at a heating rate of l°C/min . The point at which the solution 
has become completely cloudy is the clouding point of the aqueous 
solution. 

Feel of leather- like sheet : " 

A leather-like sheet to be evaluated is felt with fingers 
and evaluated as follows : Samples having an extremely good feel 
like natural leather are "A" ; those having a good feel similar 

to that of -natural leather_,_.though _their„_sof t„and/or fulfilled 

feel is not so good, are "B" ; and those that are tougher and 
les s flexible than nat ural leather and/or those not having a 
_ ~~ — fulfilled f eel~and~not-having= a natural- leather -like feel are 
"C" . 

Tear strength of leather-like sheet: 

A-test-piece having- a-width of 4- em -is- cut- to have a 5 - cm 

slit in the center thereof, and this is stretched and torn at 
a pulling rate of 10 cm/min by the use of a tensile tester. The 
maximum load under which the sample has been torn is measured. 
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and the data in the machine direction and the cross direction 
are averaged to determine the tear strength (N) of the sample. 

The abbreviations of the compounds used in the following 
Reference Examples, Examples and Comparative Examples are shown 
in Table 1 . 

Production of Fibrous Substrate: 

Reference-Example -1-: — — — - 

t- ^PET— and ny-lGn^6^were -melt -extruded— through dif ferent 

extruders and separately metered each via a gear pump to be in 
a ratio by mass, PET/nylon 6 of 70/30. These were fed into a 
spinning pack, spun out at a spinneret temperature of 290°C, 

wound up at a rate of - 500 m/min and then drawn to obtain a 

multi-layered splittable fiber having an alternate laminate 
structure of PET and nylon 6 and having a single fiber fineness 
of 3.0 dtex . In the cross section of the thus - obtained splittable 
__fib_ejr, 11_ layers of PET (6 layers) and nylon 6.(5 layers) were 
alternated. After drawn, the fiber was mechanically crimped 
and cut into 51-mm staple fibers. Thus obtained, the staple 

— i^i=bers=were=earded^and^ero Then, this 

was needle-punched at -a frequency of -1600 punches/cm 2 to be a 
fibers-entangled nonwoven fabric. Next, this was dipped in a 
-hot— water bath- at ~90°G—and shrunk^ Its- degree of shrinkage 
[ ( (length of nonwoven fabric before shrunk - length of nonwoven 
fabric after shrunk) /length of nonwoven fabric before shrunk) 
x 100] was 16 % in the machine direction and 17 % in the cross 
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direction^ Thus shrunk, the nonwoven fabric was dried and then 
pressed at 160°C to obtain a fibrous substrate having an apparent 
density of 0.23 g/cm 3 , constituted ultrafine fibers -forming 
fibers having a laminate cross section. (This is hereinafter 
referred to as nonwoven fabric (A) . ) 
Reference Example 2: 

Nylon-6-S-er^in.g.as-islands-componen.t.,-andan.alkali^-soluble 

—^PET— serving— as —a — sea- component were melt- extruded -through 
different extruders and separately metered each via a gear pump 
to be in a ratio by mass, nylon 6/alkali-soluble PET of 60/40. 
These were fed into a spinning pack with a fiber shape-defining 
spinneret,- spun out at a spinneret temperature of 270°C, and 
wound up at a rate of 500 m/min. After thus spun, this was drawn 
to be a bicomponent fiber having a single fiber fineness of 3.0 
dtex and having a sea-islands cross section. The cross section 
of the fiber had a sea-islands profile, in which the number of 
islands was 25 . After drawn, the fiber was mechanically crimped 
and cut into 51-mm staple fibers. Thus obtained, the staple 
f iber s-wer e-c ard e d and cross-wrapp e d-t o g ive~a=-we b . — Then-, t h i s 
was needle-punched at a frequency of 1200 punches/cm 2 to be a 
fibers-entangled nonwoven fabric. Next, this was dipped in a 
hot- water --bath at- 9 0°C and shrunk. Its degree of shrinkage 
[ ( (length of nonwoven fabric before shrunk - length of nonwoven 
fabric after shrunk) /length of nonwoven fabric before shrunk) 
x 100] was 10 % in the machine direction and 11 % in the cross 
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direction. Thus shrunk, the nonwoven fabric was dried and then 
pressed at 160°C to obtain a fibrous substrate having an apparent 
density of 0.29 g/cm 3 , constituted ultrafine fibers -forming 
fibers having a sea-islands cross section. (This is hereinafter 
referred to as nonwoven fabric (B).) 
Reference Example 3 : 

-An"~TPA-modif ied PET serving as an island component, and 

an~e thy ren~e~cop~o lymer i~ze 

melt -extruded through different extruders and separately 
metered each via a gear pump to be in a ratio by mass , IPA-modif ied 
PET/ethylene-copolymerized PVA of 60/40. These were fed into 
"a spinning pack with a briber shape-defining spinneret /spun out 
at a spinneret temperature of 260°C, and wound up at a rate of 
500 m/min. After thus spun, this was drawn to be a sea-islands 
fiber having a single fiber fineness of 3.0 dtex. The cross 
- section of the fiber had -a sea-islands profile, in which the 
number of islands was 25 . After drawn , the fiber was mechanically 
crimped and cut into 51 -mm stable fibers. Thus obtained, the 
^sta U llb^f ib e r ^s we r e"carded^and^ws-wrapp e d to give a web . Then , 
this was needle-punched at a frequency of 1200 punches /cm 2 to 
be a fibers-entangled nonwoven fabric. Next, this was dipped 
in ahot water bath at 9 0°C and shrunk. Its degree of -shrinkage 
[ ( (length of nonwoven fabric before shrunk - length of nonwoven 
fabric after shrunk) /length of nonwoven fabric before shrunk) 
x 100] was 18 % in the machine direction and 17 % in the cross 
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direction >i Thus shrunk, the nonwoven fabric was dried and then 
pressed at 180°C to obtain a fibrous substrate having an apparent 
density of 0.27 g/cm 3 , constituted ultrafine fibers -forming 
fibers having a sea-islands cross section. (This is hereinafter 
referred to as nonwoven fabric (C) . ) 
Reference Example 4: 

BET— ^ fibers— (-having-a-single-f iber-f ineness-of~2- dtex_and 

- a-f iber-iength- of-^5-l~mm )=-were=earded and^eross- wrapped =into a 
web. Then, this was needle-punched at a frequency of 700 
punches/cm 2 to be a fibers -entangled nonwoven fabric. Next, 
this was dipped in a hot water bath at 70°C and shrunk. Its 
degree of shrinkage [((length of nonwoven fabric before shrunk 
- length of nonwoven fabric after shrunk) /length of nonwoven 
fabric before shrunk)" x 100] was 25 % in the machine direction 
and 23 % in the cross direction . Thus shrunk , the nonwoven fabric 
was dried and then pressed at 160°C to obtain a fibrous substrate 
having an apparent density of 0.28 g/cm 3 . (This is hereinafter 
referred to as nonwoven fabric (D).) 

-Product-ion— of— Polymer— (b-): — — - — _______ — — 

-Reference Example 5: 

480 g of distilled water was put into a flask equipped 

-with~a-eondenser tube, heated up- to 80°C, and then well purged 
with nitrogen. 81.9 g of DEGMA, 37.8 g of TEGMA, 6.30 g of ethyl 
acrylate and 1 . 26 g of n-octanethiol were added to it , and stirred 
for 20 minutes , and then an aqueous solution of 0 . 13 g of potassium 
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persulfate and 3 . 8 g of distilled water was added thereto and 
kept at 80°C for 30 minutes. Next, an aqueous solution of 0,13 
g of potassium persulfate and 3.8 g of distilled water was added 
to it, and after 5 minutes, a mixture of 54.6 g of DEGMA, 25.2 
g of TEGMA and 4.20 g of ethyl acrylate was dropped into the 
flask via a dropping funnel over a period of 180 minutes. After 
the — addition-^ — an— aqueous — solution— of— 0 . 04 — g — of— potassium 
persul^fate-and^ 

kept at 80°C for 180 minutes to complete the polymerization. 
Further, water was removed from the reaction system via a rotary 
evaporator, and a polymer having a polyoxyethylene group in its 

jside chains was obtained": (This is^hereinaf ter referred to as 

polymer bi. ) The value, a + P x 20000 of this polymer, derived 
from the percentage, % by mass (a) of the polyoxyethylene group 
in the polymer and the number of mols (|3) of the amino group 

-per-^gram ^of __the^_polymer„ was_49L; the proportion of the 

polyoxyethylene group-having ethylenic unsaturated monomer in 
the-eth ylenic unsatur ate d monomer component of the polymer bi 
— was -St5— %dhyjjnasjB ; - 1 he-numb er a ver age-numb er -o f— -the- r epe t it ion s 
of the oxyethylene unit in the polymer was 2.5; and the clouding 
point of an aqueous 10 % solution of the polymer was 35°C. 

-Reference Example -6: 

490 g of distilled water was put into a flask equipped 
with a condenser tube, heated up to 75°C, and then well purged 
with nitrogen. 94.5 g of DEGMA, 31.5 g of TEGMA, 2.52 g of 
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l-thioglycerol and 0.38 g of dimethyl 2 , 2 ' -azobisisobutyrate 
were added to it, and stirred for 60 minutes, and then a mixture 
of 63.0 g of DEGMA and 21.0 g of TEGMA was dropped into the flask 
via a dropping funnel over a period of 180 minutes. Then, this 

was kept at 75°C for 180 minutes to complete the polymerization. 
Further, water was removed from the reaction system via a rotary 
evaporator, and a polymer having a polyoxyethylene group in its 
side chains was obtained. (This is hereinafter referred to as 
polymer bii. ) The value, a + px 20000 of this polymer, derived 
from the percentage, % by mass (a) of the polyoxyethylene group 
in the polymer and the number of mols (p) of the amino group 
per gram of the polymer, was 50; the proportion of the 
polyoxyethylene group-having ethylenic unsaturated monomer in 
the ethylenic unsaturated monomer component of the polymer bii 
was 100 % by mass; the number -average number of the repetitions 
of the oxyethylene unit in the polymer was 2.4; and the clouding 
point of an aqueous 10 % solution of the polymer was 32°C. 
Reference Example 7: 

480 g of distilled water was put into a flask equipped 
with a condenser tube, heated up to 80°C, and then well purged 
with nitrogen. 107.1 g of DEGMA, 18.9 g of PEG(9)MA and 1.26 
g of n-octanethiol were added to it, and stirred for 20 minutes, 
and then an aqueous solution of 0.13 g of potassium persulfate 
and 3.8 g of distilled water was added thereto and kept at 80°C 
for 30 minutes . Next , an aqueous solution of 0 . 13 g of potassium 



42 



persulfate and 3 . 8 g of distilled water was added to it, and 
after 5 minutes , a mixture of 71 . 4 g of DEGMA and 12 . 6 g of PEG( 9 )MA 
was dropped into the flask via a dropping funnel over a period 
of 180 minutes. After the addition, an aqueous solution of 0.04 
g of potassium persulfate and 1 . 3 g of distilled water was added 
to it, and kept at 80°C for 180 minutes to complete the 
polymerization. Further, water was removed from the reaction 
system via a rotary evaporator, and a polymer having a 
polyoxyethylene group in its side chains was obtained. (This 
is hereinafter referred to as polymer biii. ) The value, a + 
p x 20000 of this polymer, derived from the percentage, % by 
mass (a) of the polyoxyethylene group in the polymer and the 
number of mols ({3) of the amino group per gram of the polymer, 
was 52; the proportion of the polyoxyethylene group-having 
ethylenic unsaturated monomer in the ethylenic unsaturated 
monomer component of the polymer biii was 100 % by mass; the 
number -average number of the repetitions of the oxyethylene unit 
in the polymer was 2.4; and the clouding point of an aqueous 
10 % solution of the polymer was 36°C. 
Reference Example 8: 

480 g of distilled water was put into a flask equipped 
with a condenser tube, heated up to 80°C, and then well purged 
with nitrogen. 94.5 g of TEGMA, 30.2 g of methyl methacrylate , 
1.26 g of N,N-dimethylaminoethyl methacrylate and 1.26 g of 
n-octanethiol were added to it, and stirred for 20 minutes, and 
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then an aqueous solution of 0.13 g of potassium persulfate and 
3.8 g of distilled water was added thereto and kept at 80°C for 
30 minutes. Next, an aqueous solution of 0.13 g of potassium 
persulfate and 3.8 g of distilled water was added to it, and 
after 5 minutes, a mixture of 63.0 g of TEGMA, 20.2 g of methyl 
methacrylate and 0. 84 g of N, N-dimethylaminoethyl methacrylate 

was_dropped_into_the-f lask-via-a_dropping_f unnel over a period 

of-180-minutes . — After-the addition r an aqueous solution of 0.04 
g of potassium persulfate and 1.3 g of distilled water was added 
to it, and kept at 80°C for 180 minutes to complete the 
polymerization. Further, water was removed from the reaction 
system via a rotary evaporator, and a polymer having a 
polyoxyethylene group in its side chains was obtained. (This 
is hereinafter referred to as polymer biv. ) The value, a + |5 
x 20000 of this polymer, derived from the percentage, % by mass 
(a)_ of the polyoxyethylene group in the polymer and the number 
of mols (p) of the amino group per gram of the polymer, was 49; 
the proportion of the polyoxyethylene group-having ethylenic 
unsaturated— monomer— in -the ethylenic unsaturated— monomer 
component of the polymer biv was 7 5 % by mass ; the number -average 
number of the repetitions of the oxyethylene unit in the polymer 
was 4. 0;-and-t he- clouding- point of an aqueous 10 % solution of 
the polymer was 44°C. 
Reference Example 9: 

360 g of 2-butanone was put into a flask equipped with 
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a condenser tube, heated up to 70°C, and then well purged with 
nitrogen. 72.0 g of TEGMA, 72.0 g of DEGMA and 1.20 g of 
1-thioglycerol were added to it, and stirred for 20 minutes. 
Then, a solution of 0.36 g of dimethyl 2 , 2 1 -azobisisobutyrate 
and 18 g of 2-butanone was added thereto, and after 5 minutes, 
a mixture of 48.0 g of TEGMA and 48.0 g of DEGMA was dropped 

-An-to-the-f ^lask-via-a-dropping-funnel-over-a-period-of-240-minutes . 
After- the addition— th±s=was -kept at— 70 P C -for— 2-4-0 minutes to 
complete the polymerization . Then , 2-butanone was removed from 
the reaction system via a rotary evaporator, and a polymer having 
a polyoxyethylene group in its side chains was obtained. (This 
is hereinafter referred -to— as polymer bvr) The value, a + 0 
x 20000 of this polymer, derived from the percentage, % by mass 
(a) of the polyoxyethylene group in the polymer and the number 
of mols (P) of the amino group per gram of the polymer, was 55; 

„the_ proportion of the .polyoxyethylene group -having ethylenic 
unsaturated monomer in the ethylenic unsaturated monomer 
component of the polymer bv was 100 % by mass ; the number -average 
number-of-the repeteLtions=of-the oxyethylene unit in the polymer 
was 2^8; and the clouding point of an aqueous 10 % solution of 
the polymer was 43°C. 

-Ref erence- Example -10: - - — — - 

360 g of 2-butanone was put into a flask equipped with 
a condenser tube, heated up to 70°C, and then well purged with 
nitrogen. 72.0 g of PEG(9)MA, 72.0 g of 2 -hydroxy ethyl 
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methacrylate and 2.40 g of 1-thioglycerol were added to it, and 
stirred for 20 minutes. Then, a solution of 0.36 g of dimethyl 
2,2' -azobisisbbutyrate and 18 g of 2-butanone was added thereto , 
and after 5 minutes, a mixture of 48.0 g of PEG(9)MA and 48.0 
g of 2 -hydroxy ethyl methacrylate was dropped into the flask via 
a dropping, funnel over a period of 240 minutes. After the 

add-i^i^n-^th-i-s-wa complete the 

-polymerization.— J Then^-2-butanone was^removed f^rom the reaction 
system via a rotary evaporator, and a polymer having a 
polyoxyethylene group in its side chains was obtained. (This 
is hereinafter referred to as polymer bvi.) The value, a + P 
x 20000~of this polymer—derived from the percentage, % by mass 
(a) of the polyoxyethylene group in the polymer and the number 
of mols (P) of the amino group per gram of the polymer, was 40; 
the proportion of the polyoxyethylene group-having ethylenic 
unsaturated monomer in the ethylenic .unsaturated monomer 
component of the polymer bvi was 50 % by mass ; the number -average 
number of the repetitions of the oxyethylene unit in the polymer 
was^9TGr-and =t=he-cloudin^ point of -an aqueous 1-0 % solution of 
the polymer was 95°C. — 
Reference Example 11: 

-360- g of 2-butanone-was put -into a flask equipped with 

a condenser tube, heated up to 70°C, and then well purged with 
nitrogen . 93 . 6 g of DEGMA, 50 . 4 g of 2 -hydroxyethyl methacrylate 
and 2.40 g of 1-thioglycerol were added to it, and stirred for 
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20 minutes. Then, a solution of 0.36 g of dimethyl 
2,2' -azobisisobutyrate and 18 g of 2-butanone was added thereto , 
and after 5 minutes, a mixture of 62.4 g of DEGMA and 33.6 g 
of 2-hydroxyethyl methacrylate was dropped into the flask via 
a dropping funnel over a period of 240 minutes. After the 

addition, this was kept at 70°C for 240 minutes to complete the 

polymerization Then ,-2^bu tan one-was removed f rom-the-reaction 

^system -^v-i-a — a- rot ar-y^evaporator r and -a— polymer having a 

polyoxyethylene group in its side chains was obtained. (This 
is hereinafter referred to as polymer bvii.) The value, a + 
p x 20000 of this polymer, derived from the percentage, % by 
mass"(a)' of— the polyoxyethylene group in the^polymer and the 
number of mols (p) of the amino group per gram of the polymer, 
was 30; the proportion of the polyoxyethylene group-having 
ethylenic unsaturated monomer in the ethylenic unsaturated 

monomer component of the polymer bvii was 65 % by mass; the 

number- average number of the repetitions of the oxyethylene unit 
in the polymer was 2.0; and the clouding point of an aqueous 
— : It)— %— solution— of" ^ the == polymer^was r== 2-2-er = — — — — 
—Reference Example 12: - — 

360 g of 2-butanone was put into a flask equipped with 

a -condenser tube, heated up to 70°C, and then well purged with 

nitrogen. 43.2 g of DEGMA, 100.8 g of PEG(9)MA and 1.20 g of 
1-thioglycerol were added to it, and stirred for 20 minutes. 
Then, a solution of 0.36 g of dimethyl 2 , 2 1 -azobisisobutyrate 
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and 18 g of 2-butanone was added thereto, and after 5 minutes, 
a mixture of 28.8 g of DEGMA and 67.2 g of PEG(9)MA was dropped 
into the flask via a dropping funnel over a period of 240 minutes . 
After the addition, this was kept at 70°C for 240 minutes to 
complete the polymerization . Then, 2-butanone was removed from 
the reaction system via a rotary evaporator , and a polymer having 

— a-polyoxyethy-lene-group-in_i-ts-side~chains-was-obtained (This 

i s -hereinaf ter -r ef erred-to^as-polymer bviii—-)- The value , a -+ 
p x 20000 of this polymer, derived from the percentage, % by 
mass (a) of the polyoxyethylene group in the polymer and the 
number of mols (f3) of the amino group per gram of the polymer, 
was--70 the- proportion -of- the- polyoxyethylene group-having 
ethylenic unsaturated monomer in the ethylenic unsaturated 
monomer component of the polymer bviii was 100 % by mass; the 
number -average number of the repetitions of the oxyethylene unit 
in the polymer was 5.3; and the clouding point of an aqueous 
10 % solution of the polymer was 75°C. 
Reference Example 13: 

_ ^=3 6 0— g-of— 2 - but anone-was put —in^o-a— flask- equipped with 
a condenser tube, heated up to 70°C, and then well purged with 
nitrogen. 43.2 g of DEGMA, 72.0 g of TEGMA, 28.8 g of 
N,N-dimethylaminoethyl --— methacrylate and- -2.40 g of 
1-thioglycerol were added to it, and stirred for 20 minutes. 
Then, a solution of 0.36 g of dimethyl 2 , 2 1 -azobisisobutyrate 
and 18 g of 2-butanone was added thereto, and after 5 minutes, 
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a mixture of 28.8 g of DEGMA, 48.0 g of TEGMA and 19.2 g of 
N,N-dimethylaminoethyl methacrylate was dropped into the flask 
via a dropping funnel over a period of 240 minutes. After the 
addition, this was kept at 70°C for 240 minutes to complete the 
polymerization . Then , 2 -butanone was removed from the reaction 
system via a rotary evaporator, . and a polymer having a 

polyoxyethylene-group-in-i-ts-side-chains~was^obtained (This 

-is -hereinafter -ref erred^to^-as- polymer ^ -bix.-)-^-The -value , a + [3 
x 20000 of this polymer, derived from the percentage, % by mass 
(a) of the polyoxyethylene group in the polymer and the number 
of mols (P) of the amino group per gram of the polymer, was 71; 
the -proportion of —the-polyoxy ethylene group -having ethylenic 
unsaturated monomer in the ethylenic unsaturated monomer 
component of the polymer bix was 80 % by mass; the number -average 
number of the repetitions of the oxyethylene unit in the polymer 
was 3.1; and the clouding^ppint of an aqueous 10 % solution of 
the polymer was 41°C. 
Reference Example 14: 

™ — 360-g -of— 2~butanone=was— put into a flask equipped with 

a- condenser tube, heated up to 70°C, and then well purged with 
nitrogen. 122.4 g of TEGMA, 21.6 g of N , N-dimethylaminoethyl 
methacrylate-and 1.-20 g of 1 - thioglycerol were added to it, and 
stirred for 20 minutes. Then, a solution of 0.36 g of dimethyl 
2 , 2 ' -azobisisobutyrate and 18 g of 2 -butanone was added thereto, 
and after 5 minutes, a mixture of 81.6 g of TEGMA and 14.4 g 
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of N,N-dimethylaminoethyl methacrylate was dropped into the 
flask via a dropping funnel over a period of 240 minutes . After 
the addition, this was kept at 70°C for 240 minutes to complete 
the polymerization. Then, 2-butanone was removed from the 
reaction system via a rotary evaporator, and a polymer having 
a polyoxyethylene group in its side chains was obtained. (This 
— is— here-inaf-ter— ref erred- to— as— polymer— bx—) — 5^he— value , a— +- p 
x-20000^of -this-polymer— derived-f rom-the-percentageT-% by mass 
(a) of the polyoxyethylene group in the polymer and the number 
of mols (P) of the amino group per gram of the polymer, was 73; 
the proportion of the polyoxyethylene group-having ethylenic 
unsaturated- monomer -in the ethylenic unsaturated monomer 
component of the polymer bx was 85 % by mass; the number- average 
number of the repetitions of the oxyethylene unit in the polymer 
was 4.0; and the clouding point of an aqueous 10 % solution of 
the polymer was 65°C. 

Production of Aqueous Dispersion of Urethane Resin (al): 
Reference Example 15: 

-~-2<0-0-g of -P-TMG > -l 0 0 g o f PHC , 3 . 7 1 g of 2 ,-2 - dime t hy 1 olbu t anoic 
acid and 5 5 . 4 -g of- 2,4- tolylene diisocyanate were put into a 
flask, and stirred in a dry nitrogen atmosphere at 90°C for 2 
hours-so-that the-hydroxyl-groupinthe system was quantitatively 
reacted to give an isocyanate- terminated prepolymer. 186 g of 
2-butanone was added to it and uniformly stirred, and then the 
temperature inside the flask was lowered to 40°C. With that. 
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2 . 46 g of triethylamine was added to it and stirred for 10 minutes . 
Next, an aqueous solution prepared by dissolving 11.4 g of EM120 
and 3.79 g of ECT, which serve as emulsifier (surfactant), in 
299 g of distilled water was added to the prepolymer and stirred 
to emulsify the prepolymer for 1 minute by the use of a homomixer . 
Immediately, an aqueous solution prepared by dissolving 12.8 
g-o-f— piperazine--6~hydrate-and-4-.-52-~g~.of -die thylenetrieunine- in 
--^16-2^g^o:f^disti^ emulsion , and this 

was further stirred for 1 minute by the use of a homomixer for 
chain extension. After it, 2-butanone was removed from the 
reaction system via a rotary evaporator, and an aqueous urethane 
— resin-dispersion having— a-res in- concent rat ion-of— 4 5-%- by-mass 
(this contains urethane resin (al) and surfactant (c)) was 
obtained. (This is hereinafter referred to as aqueous urethane 
resin dispersion <1>.) The aqueous urethane resin dispersion 
_<1>_ contains 6 . 8_mmoLs_,_p^_r 100 g of the urethane resin therein, 
of a carboxyl group in the urethane resin skeleton. 
Reference Example 16: 

—20 0 - g of -P-FMG 10 0-g-of— =PHC -and 5 2^5— g-of™2 r 4 - toly lene 
didsocyanate were put into a flask, and stirred in a dry nitrogen 
atmosphere at 90°C for 2 hours so that the hydroxyl group in 

the — system --was quantitatively — reacted — to give an 

isocyanate-terminated prepolymer. 182 g of 2-butanone was 
added to it and uniformly stirred , and then the temperature inside 
the flask was lowered to 40°C. Next , an aqueous solution prepared 
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by dissolving 18.5 g of EM120 and 3.71 g of ECT, which serve 
as emulsif ier ( surfactant ) , in 299 g of distilled water was added 
to the prepolymer and stirred to emulsify the prepolymer for 
1 minute by the use of a homomixer. Immediately, an aqueous 
solution prepared by dissolving 13.5 g of piperazine 6-hydrate 
and 4.79 g of diethylenetriamine in 160 g of distilled water 
was_added— to— the_emulsion and-this-was-f urther_stirred f or 1 
m-i-nu te^rby— the— us e -of -a-homomi-xer^- f or-ehain extension.- Af t er 
it , 2-butanone was removed from the reaction system via a rotary 
evaporator, and an aqueous ure thane resin dispersion having a 
resin concentration of 45 % by mass ( this contains urethane resin 
(al) and surfactant -(c)) was- obtainedr - ( This is hereinafter 
referred to as aqueous urethane resin dispersion <2>.) The 
aqueous urethane resin dispersion <2> does not contain a carboxyl 
group in the urethane resin skeleton. 
Reference Example 17: 

2 00 g of PTMG, 100 g of PHC, 8 . 44 g of 2 , 2-dimethylolbutanoic 
acid and 61.9 g of 2,4-tolylene diisocyanate were put into a 
f laski^and-stirrred in-a- dry nitrogen atmosphere==at^90 o C f or 2 
hours so that the hydroxy 1 group in the system was quantitatively 
reacted to give an isocyanate- terminated prepolymer. 193 g of 
2-butanone-was added to it and unif ormly- stirred, and then the 
temperature inside the flask was lowered to 40°C. With that, 
5 . 59 g of triethylamine was added to it and stirred for 10 minutes . 
Next , an aqueous solution prepared by dissolving 3 . 94 g of sodium 
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laurylsulf ate and 3.94 g of ECT, which serve as emulsifier 
(surfactant), in 433 g of distilled water was added to the 
prepolymer and stirred to emulsify the prepolymer for 1 minute 
by the use of a homomixer. Immediately, an aqueous solution 
prepared by dissolving 13.3 g of piperazine 6-hydrate and 4.70 
_g of diethylenetriamine in 2 91 g of distilled water was added 
—to— the_emulsion-,— and~this- was-f urther—stirred-f or -1-minute by 
^t-heuseotarhomomixe^ 
was removed from the reaction system via a rotary evaporator, 
and an aqueous urethane resin dispersion haying a resin 
concentration of 35 % by mass (this contains urethane resin (al) 
and surf aetant ( c H-wasobtained . ( This-is hereinafter referred 
to as aqueous urethane" resin dispersion <3>.) The aqueous 
urethane resin dispersion <3> contains 15.0 mmols , per 100 g 
of the urethane resin therein, of a carboxyl group in the urethane 
resin skeleton. 
Reference Example 18: 

300 g of PTMG, 19.56 g of 2 , 2 -dimethylolbutanoic acid and 
101. 7-g=of=^ isophorone=diis ocyanat re-were pu t— in to a-f-lask=,— and 
stirred in a dry nitrogen atmosphere at 90°C for 3 hours so that 
the hydroxyl group in the system was quantitatively reacted to 
give an isocyanate- terminated prepolymer 223 g of 2^butanone 
was added to it and uniformly stirred, and then the temperature 
inside the flask was lowered to 40°C. With that, 13.0 g of 
triethylamine was added to it and stirred for 20 minutes . Next , 
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408 g of distilled water alone with no surfactant ( emulsif ier ) 
therein was added to the prepolymer and stirred to emulsify the 
prepolymer. Then, an aqueous solution prepared by dissolving 
15.7 g of piperazine 6-hydrate and 5.55 g of diethylenetriamine 
in 243 g of distilled water was added to the emulsion for chain 
extension. After it; 2-butanone was removed from the reaction 
s y s tem-v-i-a-a— r o t a-ry— e vap Gr-at-or^-an d-an-aqu e ou s-ure thane re sin 
- dispersion-having-a - L r t es-in-=eoneent-2ration-of~40~%-^by- mass ( this 
contains urethane resin ( al ) but not surfactant ( c ) ) was obtained . 
(This is hereinafter referred to as aqueous urethane resin 
dispersion <4>.) The aqueous urethane resin dispersion <4> 
contains ~3 0 . 4-mmols , per 100 g-of the urethane resin therein, 
of a carboxyl group in the urethane resin skeleton. 
Production of Aqueous Dispersion of Urethane -Acrylic Composite 
Resin (a2) : 
Reference Example 19: 

514 g of the aqueous urethane resin dispersion <3> obtained 
in Reference Example 17, 0.008 g of ferrous sulfate 7 -hydrate, 
—0—6-3 g— of— potassium- pyrophosphate^r— 0 r97 — g -of - Rongalit 
(formaldehyde sodium sulfoxylate 2 -hydrate) , 0.021 gof disodium 
ethylenediaminetetraacetate and 249 g of distilled water were 
—put into a- f lask- equipped-with a condenser tube , heated up to 
40°C, and well purged with nitrogen. Next, a mixture of 34 9.2 
g of n-butyl acrylate, 7 . 2 g of 1 , 6-hexanediol diacrylate, 3.6 
g of allyl methacrylate and 1.08 g of ECT, and an emulsion of 
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0 . 65 g of cumene hydroperoxide, 0 . 32 g of ECT and 13 g of distilled 
water were separately dropped into the flask via different 
dropping funnels over a period of 270 minutes . After the addition, 
this was kept at 40°C for 30 minutes. Next, a mixture of 58.8 
g of methyl methacrylate , 1 . 2 g of 1 , 6-hexanediol diacrylate 
and 0 . 18 g of ECT, and an emulsion of 0 . 12 g of cumeme hydroperoxide , 
-0-.-06-g-oi^ECT-and-2-.-4-g^ 

±-nto=the^fiask^v-i-a^ a period of 

60 minutes. After the addition, this was kept at 40°C for 60 
minutes to complete the polymerization, and an aqueous 
urethane- acrylic composite resin dispersion having a solid resin 
concentration of 50-% by mass (this cont ains-urethane - acrylic 
composite resin (a2) and surfactant (c)) was obtained. (This 
is hereinafter referred to as aqueous urethane- acrylic composite 
resin dispersion <1> . ) The aqueous urethane -acrylic composite 
resin dispersion <1> contains 4.5 mmols , per 100 g of the 
urethane -acrylic composite resin therein, of a carboxyl group 
in the urethane -acrylic composite resin skeleton. 
-Reference -Exampl.e=20r= — _ — ■ 

— -6-00 g of the aqueous urethane resin dispersion <4> obtained 
in Reference Example 18, 0.003 g of ferrous sulfate 7 -hydrate, 
0 . 24 — g — of — potassium- -pyrophosphate , 0 . 37- g of Rongalit 
( formaldehyde sodium sulf oxylate 2 -hydrate ) , 0 . 008 g of disodium 
ethylenediaminetetraacetate and 33 g of distilled water were 
put into a flask equipped with a condenser tube, heated up to 
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40 9 G, and well purged with nitrogen. Next, a mixture of 156.8 
g of n-butyl acrylate, 3 . 2 g of 1 , 6 -hexanediol diacrylate and 
0 . 48 g of ECT, and an emulsion of 0 . 32 g of cumene hydroperoxide, 
0.16 g of ECT and 6 . 4 g of distilled water were separately dropped 
into the flask via different dropping funnels over a period of 
180 minutes. After the addition, this was kept at 40°C for 60 
minutes — to — complete — the — polymerization-, — and — an — aqueous 

-urethane -acrylic composite resin dispersion having a solid resin 
concentration of 50 % by mass (this contains urethane-acrylic 
composite resin (a2) and surfactant (c)) was obtained. (This 
is hereinafter referred to as aqueous urethane-acrylic composite 

^resin-dispersion <2> . ) The aqueous urethane-acrylic composite 
resin dispersion <2> contains 18.2 mmols , per 100 g of the 
urethane-acrylic composite resin therein, of a carboxyl group 
in the urethane-acrylic composite resin skeleton. 
Example 1 : 

An aqueous solution prepared by dissolving 3 parts of the 
polymer bi of Reference Example 5 in 7 parts of distilled water 
was added-to l=O0^parts-of^-the=aqueous urethane resin dispersion 
<1> produced in Reference Example 15 (containing urethane resin 
(al) and surfactant (c) ) to obtain an aqueous dispersion having 
-an urethane — resin — concentration of- 41 % by mass. The 
heat -sensitive gelling time of this aqueous dispersion kept at 
70°C was 7 minutes; and the viscosity increase in the dispersion 
kept at 40°C for 2 weeks was 9 %. Immediately after its 
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preparation, the aqueous resin dispersion was infiltrated into 
the nonwoven fabric (A) prepared in Reference Example 1 in such 
a controlled manner that 60 parts of the urethane resin could 
be in 100 parts of the nonwoven fabric. Then, this was wholly- 
sprayed with steam under a pressure of 1.5 kg/cm 2 so that the 
aqueous resin dispersion, therein was heat -sensitive gelled. 

—Furthers- thi s wa s-dried-in a ho t-a-i-i^dri ei^a t— 1-4 0- s . 

Next —this was-pressed^w^ to smooth 

its surface and to regulate its thickness , and a fibrous substrate 
having a thickness of about 1 mm was thus obtained. Next, in 
a circular jet -dyeing machine , this was processed with an aqueous 

- sodium hydroxide (10- g /liter )- solution-at 80°C for 60 minutes 
whereby the splittable. fibers that constitute the fibrous 
substrate were split (into ultrafine fibers having a mean 
fineness of 0.32 dtex) . Further in the circular jet-dyeing 
machine, this was washed to remove sodium hydroxide . After dried , 
this was a leather- like sheet having an apparent density of 0.48. 
As in Table 2, the sheet had a good feel and a high tear strength. 

The aqueous resin dispersion was kept at 40°C for 2 weeks, 
and— then- used in the same process as -herein. This gave a 
leather-like sheet having an apparent density of 0.48. As in 
Table 2, -the -sheet had-a good-feel and a high tear strength. 
Example 2 : 

An aqueous solution prepared by dissolving 2 parts of the 
polymer bi of Reference Example 5 and 1 part of a surfactant. 
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EM120 in 8 1 parts of distilled water was added to 100 parts of 
the aqueous urethane -acrylic composite resin dispersion <1> 
produced in Reference Example 19 (containing urethane -acrylic 
composite resin (a2) and surfactant (c)) to obtain an aqueous 
dispersion having an urethane -acrylic composite resin 
concentration of 45 % by mass. The heat-sensitive gelling time 
-of- this aqueous-di-spersion— kepl^ and the 

viscosity-increase in the- dispersion- keptat 40-e for -2 weeks 
was 4 %. Immediately after its preparation, the aqueous resin 
dispersion was infiltrated into the nonwoven fabric (B) prepared 
in Reference Example 2 in such a controlled manner that 40 parts 
-of the-urethane- acrylic composite resin could be in 100 parts 
of the nonwoven fabric. Then, this was dipped in a hot water 
bath at 90°C to heat-sensitive gel the aqueous resin dispersion 
therein, and then dried in a hot air drier at 140°C for 30 minutes . 
Next, this was pressed with a roller heated at 160°C to smooth 
its surface and to regulate its thickness , and a fibrous substrate 
having a thickness of about 1 mm was thus obtained. Next, the 
-firbrous^substra^e-was-dipped-i-n an-aqueous^sodium hydroxide (40 
g/liter) solution controlled at 95°C and then squeezed with 
rollers. This operation was repeated to decompose and remove 
the-alkali- soluble -PET-, the sea component of the sea-islands 
biocomponent fibers of the fibrous substrate , whereby the fibers 
were converted into ultrafine fibers into ultrafine fibers 
(having a mean fineness of 0.082 dtex) . The leather-like sheet 
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thus fabricated had an apparent density of 0;43. As in Table 
2, the sheet had a good feel and a high tear strength. 

The aqueous resin dispersion was kept at 40°C for 2 weeks, 
and then used in the same process as herein. This gave a 
leather-like sheet having an apparent density of 0.44. As in 
Table. 2, the sheet had a good feel and a high tear strength. 

Example— 3 : — — — — - 

An-aqueous- solution-prepared-by^di-s solving -2- parts of the 

polymer bii of Reference Example 6 and 2 parts of a surfactant, 
EM109P in 21 parts of distilled water was added to 100 parts 
of the aqueous urethane- acrylic composite resin dispersion <1> 
-produced-in Reference-Example 19 ( containing-urethane-acrylic 
composite resin (a2) and surfactant (c)) to obtain an aqueous 
dispersion having an urethane-acrylic composite resin 
concentration of 40 % by mass. The heat-sensitive gelling time 
of this aqueous dispersion. .kept- at 70°C^was 6 minutes; and the 
viscosity increase in the dispersion kept at 40°C for 2 weeks 
was 3 %. Immediately after its preparation, the aqueous resin 
dispersion-was-inf ^i-l-tra ted-in to the-nonwoven-fabric ( C ) prepared 
in Reference Example 3 in such a controlled manner that 40 parts 
of the urethane-acrylic composite resin could be in 100 parts 
of the-nonwoven fabric. — Then,- the aqueous resin dispersion in 

this was heat -sensitive gelled in an atmosphere at 70°C and a 
relative humidity of 95 %, and then this was dried in a hot air 
drier at 140°C for 30 minutes. Next, this was pressed with a 
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roller heated at 160°C to smooth its surface and to regulate 
its thickness, and a fibrous substrate having a thickness of 
about 1 mm was thus obtained. Next, the fibrous substrate was 
dipped in hot water at 95°C and then squeezed with rollers . This 
operation was repeated to dissolve and remove the 
ethylene-copolymerizedPVA, the sea component of the sea-islands 
-4>±Gomponent-£iber-S-o£-^ 

~were^eonve:&tea^i-n^ mean fineness 

of 0.087 dtex) . The leather-like sheet thus fabricated had an 
apparent density of 0.42. As in Table 2, the sheet had a good 
feel and a high tear strength. 

— — — The^aqueous resin dispersion was kept at 40°e f or 2 weeks, 
and then used in the same process as herein. This gave a 
leather-like sheet having an apparent density of 0.42. As in 
Table 2, the sheet had a good feel and a high tear strength. 

Example 4 ; 

An aqueous solution prepared by dissolving 3 parts of the 
polymer biii of Reference Example 7 and 1 part of a surfactant, 

-EM-14-7— i-n—^ 7= part s-of— di=s tilled -wa^e2=-was~ added -t o— 1-0 0 part s of 
the aqueous urethane-acrylic composite resin dispersion <1> 
produced in Reference Example 19 (containing urethane-acrylic 
composite-resin ~(a2) and surfactant (c)) to obtain an aqueous 
dispersion having an urethane-acrylic composite resin 
concentration of 45 % by mass. The heat-sensitive gelling time 
of this aqueous dispersion kept at 70°C was 5 minutes; and the 
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viscosity increase in the dispersion kept at 40°C for 2 weeks 
was 7 %. Immediately after its preparation, the aqueous resin 
dispersion was infiltrated into the nonwoven fabric (A) prepared 
in Reference Example 1 in such a controlled manner that 60 parts 
of the urethane- acrylic composite resin could be in 100 parts 
of the nonwoven fabric. Then, this was dipped in a hot water 

-ba-th-a-t 90°C to heat-sensitive gel the aqueous resin dispersion 
therein^ — Fur ther^this^was at 1 4 0°C 

for 30 minutes. Next, this was pressed with a roller heated 
at 160°C to smooth its surface and to regulate its thickness, 
and a fibrous substrate having a thickness of about 1 mm was 

-thus -obtained-. Next^ — in—a circular jet -dyeing machine, this 
was processed with an aqueous sodium hydroxide (10 g/liter) 
solution at 80°C for 60 minutes whereby the splittable fibers 
that constitute the fibrous substrate were split ( into ultraf ine 

fibers having a mean fi nenes s _pf 0.32 „dt ex )„. Further in the 

circular jet -dyeing machine, this was washed to remove sodium 
hydroxide. After dried, this was a leather- like sheet having 

-an— apparen t— dens i ty— of— 0^-4 8% —As—in— 1 Tabie— 2~r the sheet - had a 

good -feel- and -a high tear strength. 

The aqueous resin dispersion was kept at 40°C for 2 weeks, 
and— then-used in the - same- process- as- herein . — This gave a 
leather-like sheet having an apparent density of 0.47. As in 
Table 2, the sheet had a good feel and a high tear strength. 
Example 5 : 
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An aqueous solution prepared by dissolving 4 parts of the 
polymer biv of Reference Example 8 and 0. 1 parts of an inorganic 
metal salt, sodium sulfate in 7 parts of distilled water was 
added to 100 parts of the aqueous urethane -acrylic composite 
resin dispersion < 1> produced in Reference Example 19 ( containing 
urethane -acrylic composite resin (a2) and surfactant (c)) to 
-obtain — an — aqueous — dispersion — having — an — ure thane - acrylic 
composite-— resin — concentration — of— 4 5 — %- by— mass- ~. — The 
heat -sensitive gelling time of this aqueous dispersion kept at 
70°C was 5 minutes; and the viscosity increase in the dispersion 
kept at 40°C for 2 weeks was 9 %. Immediately after its 
preparation— the-aqueous-resin dispersion was infiltrated into 
the nonwoven fabric (B) prepared in Reference Example 2 in such 
a controlled manner that 40 parts of the urethane-acrylic 
composite resin could be in 100 parts of the nonwoven fabric. 
Then, this was wholly sprayed with steam under a pressure of 
1.5 kg/cm 2 so that the aqueous resin dispersion therein was 
heat-sensitive gelled. Further, this was dried in a hot air 
=dr±er at -1^40°C for-30 minutes :™ Next — thi=s = was pressed with a 
roller heated at~160°C to smooth its surface and to regulate 
its thickness, and a fibrous substrate having a thickness of 
about- 1 mm was -thus obtained. Next, the fibrous substrate was 
dipped in an aqueous sodium hydroxide (40 g/liter) solution 
controlled at 9 5°C and then squeezed with rollers. This 
operation was repeated to decompose and remove the alkali -soluble 
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PET, the sea component of the sea- islands bicomponentf ibers of 
the fibrous substrate, whereby the fibers were converted into 
ultrafine fibers (having a mean fineness of 0.082 dtex) . The 
leather- like sheet thus fabricated had an apparent density of 
0.43. As in Table 2, the sheet had a good feel and a high tear 
strength. - ■ 

~TK^a~que~ous~resin^ , 
~ herein. — This gave a 

leather-like sheet having an apparent density of 0.43. As in 
Table 2, the sheet had a good feel and a high tear strength. 
Example 6 : 

"An aqueous solution prepared by dissolving 5~parts of the 
polymer bv of Reference Example 9 and 0.2 parts of an inorganic 
metal salt, sodium chloride in 13 parts of distilled water was 
added to 100 parts of the aqueous urethane resin dispersion <1> 

produced in Ref erence Example 15 ( containing urethane resin (al) 

and surfactant (c) ) to obtain an aqueous dispersion having an 
urethane resin concentration of 38 % by mass . The heat-sensitive 
"^gelling timeof this aqueous dispersioiTk^pt at 70°C wafs 6 minutes; 
and the viscosity increase in the dispersion kept at 40°C for 
2 weeks was 12 % . Immediately after its preparation , the aqueous 
resin dispersion was "infiltrated into-the nonwoven fabric (D) 
prepared in Reference Example 4 in such a controlled manner that 
70 parts of the urethane resin could be in 100 parts of the nonwoven 
fabric. Next, this was dipped in a hot water bath at 90°C to 
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heat-sensitive gel the aqueous resin dispersion therein. After 
dried in a hot air drier at 140°C for 30 minutes, this gave a 
leather-like sheet having an apparent density of 0.51. As in 
Table 2, the sheet had a good feel and a high tear strength. 

The aqueous resin dispersion was kept at 40°C for 2 weeks, 
and then used in the same process as herein. This gave a 

-leather-^like_sheet_hav-ing--an~apparent-density— of— 0- 50 _. As. in 

„ Table -2-y -the— sheet had-a-good— f eel and- a high tear strength. 
Example 7 : 

An aqueous solution prepared by dissolving 2 parts of the 
polymer bv of Reference Example 9 and 1 part of a surfactant, 
EM109P-in-8 part-s-of distilled water was added- to -100 parts of 
the aqueous urethane-acrylic composite resin dispersion <1> 
produced in Reference Example 19 (containing urethane-acrylic 
composite resin (a2) and surfactant (c)) to obtain an aqueous 
dispersion having an urethane-acrylic composite resin 
concentration of 45 % by mass. The heat -sensitive gelling time 
of this aqueous dispersion kept at 70°C was 4 minutes; and the 
—zrvA scos i rty^increaseTin -the -disper s ion -kept at 40-G for 2- weeks 
-was 10 %. Immediately after its preparation, the aqueous resin 
dispersion was infiltrated into the nonwoven fabric (D) prepared 
- in Reference-Example 4-in such a controlled manner-that 70 parts 
of the urethane-acrylic composite resin could be in 100 parts 
of the nonwoven fabric. This was heated and heat -sensitive 
gelled in a hot air drier at 140°C for 40 minutes, heat -sensitive 
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gelled and dried and this gave a leather- like sheet having an 
apparent density of 0.48. As in Table 2, the sheet had a good 
feel and a high tear strength. 

The aqueous resin dispersion was kept at 40°C for 2 weeks, 
and then used in the same process as herein. This gave a 
leather-like sheet having an apparent density of 0.48. As in 
Table~2~ — the— sheet - had— a— good— f eel—and— a— high— tear—strength. 

- Comparative Example -1 =^=r- z^-^zrr — — 

11 parts of distilled water was added to 100 parts of the 
aqueous urethane- acrylic composite resin dispersion <1> 
produced in Reference Example 19 (containing urethane-acrylic 
composite resin ( a2 ) and surfactant (c)) "to prepare- an aqueous 
dispersion having an urethane-acrylic composite resin 
concentration of 45 % by mass. Kept at 70°C, the aqueous 
dispersion did not heat -sensitive gel ; and the viscosity increase 
- in —the aqueous- dispersion kept-at -40-C- for 2— weeks was 1 %. 
Immediately after its preparation, the aqueous resin dispersion 

_was— inf il^trated_into_ the nonwoven fabric (A) prepared in 

Reference- Example -1^ In 

this /however , a large amount of the aqueous dispersion flowed 
out into the hot water bath and contaminated the bath. The 
leather- like sheet-fabricated hereinhad-an apparent density 
of 0 . 34 , and it did not have a fulfilled feel and was like fabric . 
As in Table 3, the tear strength of the sheet was extremely low. 

The aqueous resin dispersion was kept at 40°C for 2 weeks. 
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and. then used for fabricating a leather-like sheet in the same 
manner as herein . Also in this case , a large amount of the aqueous 
dispersion flowed but into the hot water bath and contaminated 
the bath. The leather- like sheet fabricated had an apparent 
density of 0.31, and it did not have a fulfilled feel and was 
like fabric. As in Table 3, the tear strength of the sheet was 

extremely— low.. . — 

Gomparative^-Example 2 — ^— — — ^ — — r ? 

A leather- like sheet was fabricated in the same manner 
as in Comparative Example 1, for which, however, the aqueous 
resin dispersion was, immediately after its preparation, 
infiltrated into the nonwoven fabric (A) and then heated and 
dried in a hot air drier at 140°C for 40 minutes . Thus fabricated, 
the -leather- like sheet had an apparent density of 0.48, but its 
fulfilled feel was not good. As in Table 3, the tear strength 
pf_ the sheet was not good. 

The aqueous resin dispersion was kept at 40°C for 2 weeks, 
and then used for fabricating a leather- like sheet in the same 
manner as— herein^ -The—leather ■ - like™ -sheets f abricated had- an 
apparent density of 0.47 , but—its fulfilled feel was not good. 
As in Table 3, the tear strength of the sheet was not good. 
Comparative Example- 3 : - - - - 

An aqueous solution prepared by dissolving 2 parts of the 
polymer bvi of Reference Example 10 and 1 part of a surfactant, 
EM120 in 8 parts of distilled water was added to 100 parts of 
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the aqueous urethane- acrylic composite resin dispersion <1> 
produced in Reference Example 19 (containing urethane -acrylic 
composite resin (a2) and surfactant (c)) to prepare an aqueous 
dispersion having an urethane- acrylic composite resin 
concentration of 45 % by mass. Kept at 70°C, the aqueous 
dispersion did not heat - sensitive gel ; and the viscosity increase 

in -t he— aque ou s— dis p er s i :on- kep t— a t~4 0-G~f or- 2—weeks -was 1 % . 

Immediately after its preparation, the aqueous resin dispersion 
was infiltrated into the nonwoven fabric (A) prepared in 
Reference Example 1 , in the same manner as in Comparative Example 
2 . The leather- like sheet thus fabricated herein had an apparent 
density of 0-49, but its - fulfilled feel was— not-good— As in 
Table 3, the tear strength of the sheet was not good. 

The aqueous resin dispersion was kept at 40°C for 2 weeks, 
and then used for fabricating a leather-like sheet in the same 

- manner_-as_herein The leather- like sheet, fabricated had an 

apparent density of 0.48, but its fulfilled feel was not good. 
As in Table 3 , the tear strength of the sheet was not good. 

-Comparative- Example 4 ;- — — : — 

- An aqueous solution prepared by dissolving 2 parts of the 
polymer bvii of Reference Example 11 and 1 part of a surfactant, 
EMl-20- in 8-parts of-d-istdlled~water -was-added to 100 parts of 
the aqueous urethane -acrylic composite resin dispersion <1> 
produced in Reference Example 19 (containing urethane- acrylic 
composite resin ( a2 ) and surfactant (c)) to prepare an aqueous 



67 



dispersioni having an urethane- acrylic composite resin 
concentration of 45 % by mass. The heat-sensitive gelling time 
of this aqueous dispersion kept at 70°C was 4 minutes; and after 
left at 40°C for 5 days, the dispersion wholly gelled. 
Immediately after its preparation, the aqueous resin dispersion 
was infiltrated into the nonwoven fabric (A) prepared in 
Reference Example 1 , in the same manner as in Example 4 . The 
leather-like sheet thus f abricatedhereinhad an apparent density 
of 0.48. As in Table 3, the sheet had a good feel and a high 
tear strength. 

However, the aqueous resin dispersion gelled after left 

at 40°C for 5 days. After 2 weeks, therefore, it was useless 
for fabricating leather- like sheets in the same manner as herein . 
Comparative Example 5: 

An aqueous solution prepared by dissolving 2 parts of the 
polymer bviii of Reference Example 12 and 1 part of a surfactant, 
EM120 in 8 parts of distilled water was added to 100 parts of 
the aqueous urethane-acrylic composite resin dispersion <1> 
produced in Reference Example 19 (containing urethane-acrylic 
composite resin (a2) and surfactant (c)) to prepare an aqueous 
dispersion having an urethane-acrylic composite resin 
concentration of 45 % by mass. Kept at 70°C, the aqueous 
dispersion did not heat -sensitive gel ; and the viscosity increase 
in the aqueous dispersion kept at 40°C for 2 weeks was 2 %. 
Immediately after its preparation, the aqueous resin dispersion 
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was infiltrated into the nonwoven fabric (A) prepared in 
Reference Example 1, in the same manner as in Example 4. In 
this, however, a large amount of the aqueous dispersion flowed 
out into the hot water bath and contaminated the bath. The 
leather- like sheet fabricated herein had an apparent density 
of 0.36, and it did not have a fulfilled feel and was like fabric . 
As in Table 3, the tear strength of the sheet was extremely low. 

The aqueous resin dispersion was kept at 40°C for 2 weeks, 
and then used for fabricating a leather- like sheet in the same 
manner as herein . Also in this case , a large amount of the aqueous 
dispersion flowed out into the hot water bath and contaminated 
the bath. The leather-like sheet fabricated had an apparent 
density of 0.33, and it did not have a fulfilled feel and was 
like fabric. As in Table 3, the tear strength of the sheet was 
extremely low. 
Comparative Example 6: 

An aqueous solution prepared by dissolving 2 parts of the 
polymer bix of Reference Example 13 and 1 part of a surfactant, 
EM120 in 8 parts of distilled water was added to 100 parts of 
the aqueous urethane -acrylic composite resin dispersion <1> 
produced in Reference Example 19 (containing urethane -acrylic 
composite resin (a2) and surfactant (c)) to prepare an aqueous 
dispersion having an urethane-acrylic composite resin 
concentration of 45 % by mass. The heat -sensitive gelling time 
of this aqueous dispersion kept at 70°C was 17 minutes; and the 
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viscosity increase in the aqueous dispersion left at 40°C for 
2 weeks was 2 % . Immediately after its preparation, the aqueous 
resin dispersion was infiltrated into the nonwoven fabric (A) 
prepared in Reference Example 1, in the same manner as in Example 
4. In this, however, the aqueous dispersion flowed out into 
the hot water bath and contaminated the bath. The leather-like 

~she~e t~f abr icat ed" herein— had— an— apparent— density— of - 0 .42, and 
its f ulf illed^f eel was not good. - -As in Table 3 , the- tear strength 
of the sheet was not good. 

The aqueous resin dispersion was kept at 40°C for 2 weeks, 
and then used for fabricating a leather- like sheet in the same 
marihef"as~fierein; ^Also in this case , "the aqueous" dispersion 
flowed out into the hot water bath and contaminated the bath. 
The leather- like sheet fabricated had an apparent density of 
0.43, and its fulfilled feel was not good. As in Table 3, the 

-tear strength -of the sheet was not good. 
Comparative Example 7: 

An aqueous solution prepared by dissolving 2 parts of the 

^polymer blTof = RWf gr^nce^Example rran^l- part of a^surf actant , 
EM120 in 8 parts of distilled water was added to 100 parts of 
the aqueous urethane-acrylic composite resin dispersion <1> 
produced" in Reference Example 19 (containing urethane-acrylic 
composite resin (a2) and surfactant (c)) to prepare an aqueous 
dispersion having an urethane-acrylic composite resin 
concentration of 45 % by mass. The aqueous dispersion did not 
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have a heat -sensitive gellation property; and the viscosity 
increase in the aqueous dispersion kept at 40°C for 2 weeks was 
1 %. Immediately after its preparation, the aqueous resin 
dispersion was infiltrated into the nonwoven fabric (A) prepared 
in Reference Example 1 # in the same manner as in Example 4. In 
this, however, a large amount of the aqueous dispersion flowed 

-out— into -the hot— waters bath— and— contaminated—the— bath. The 
leather-like sheet fabr-i eat ed^here in-had an apparent density 
of 0.35, and it did not have a fulfilled feel and was like fabric . 
As in Table 3, the tear strength of the sheet was extremely low. 

The aqueous resin dispersion was kept at 4 0°C for 2 weeks, 

-and then used for fabricating- a leather- like sheet in the same 
manner as herein . Also in this case , a large amount of the aqueous 
dispersion flowed out into the hot water bath and contaminated 
the bath. The leather- like sheet fabricated had an apparent 

.density of 0.34, and it did not have a fulfilled feel and was 
like fabric. As in Table 3, the tear strength of the sheet was 
extremely low. 

-epmparafcL-ve— Example- 8 : — — — — - — — — 

An-aqueous solution prepared by dissolving 2 parts of the 

polymer bi of Reference Example 5 in 5 parts of distilled water 

-was-added t-o-1 00 parts of-the aqueous urethane resin dispersion 
<2> produced in Reference Example 16 (containing urethane resin 
(al) and surfactant (c) ) to prepare an aqueous dispersion having 
an urethane resin concentration of 42 % by mass. The 
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heat- sensitive gelling time of this aqueous dispersion kept at 
70°C was 8 minutes ; and after left at 40°C for 6 days , the dispersion 
wholly gelled. Immediately after its preparation, the aqueous 
resin dispersion was infiltrated into the nonwoven fabric (A) 
prepared in Reference Example 1 , in the same manner as in Example 
.4 . Theleather-like sheet thus fabricated herein had an apparent 
-dens i-t-y-of—O-s- 4-7-* — As— in— Table-3-,— t he-sheet-had a good feel and 
a -high- tear -strength. 

However, the aqueous resin dispersion gelled after left 
at 40°C for 6 days. After 2 weeks, therefore, it was useless 
for fabricating leather-like sheets in the same manner as herein . 
Comparative Example 9: — 

An aqueous solution prepared by dissolving 4 parts of the 
polymer bi of Reference Example 5 and 1 part of a surfactant, 
EM109 in 8 parts of distilled water was added to 100 parts of 
„the-aqueous.urethane„r.esin dispersion < 3 > produced in Reference 
Example 17 (containing urethane resin (al) and surfactant (c) ) 
to pre pare an aq ueous dispersion having an urethane resin 
"concent rat ion — of — 31 — %— by —mas s . -Kept- at 1 0°C , the- aqueous 
dispersion did not heat - sensitive gel r; and the viscosity increase 
in the aqueous dispersion kept at 40°C for 2 weeks was 0 %. 
Immed^a^eiy-a-ft-e-F^t-s-prepaxa-tlon-7 the aqueous resin dispersion 
was infiltrated into the nonwoven fabric (A) prepared in 
Reference Example 1, in the same manner as in Example 4. In 
this, however, a large amount of the aqueous dispersion flowed 
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out into the hot water bath and contaminated the bath. The 
leather- like sheet fabricated herein had an apparent density 
of 0.30, and it did not have a fulfilled feel and was like fabric . 
As in Table 3, the tear strength of the sheet was extremely low. 

The aqueous resin dispersion was kept at 40°C for 2 weeks, 
and then used f orf abricating a leather- like sheet in the same 
manner'as herein— — Aitso-±n-thi:s-case— a-large-amount-of the aqueous 
liis^rsion~f lowed ~out^into~the~h^^ 

the bath. The leather- like sheet fabricated had an apparent 
density of 0.29, and it did not have a fulfilled feel and was 
like fabric. As in Table 3, the tear strength of the sheet was 
extremely low." ~ ' ~ ' ~ " - ■ - 

Comparative Example 10: 

An aqueous solution prepared by dissolving 4 parts of the 
polymer bi of Reference Example 5 in 7 parts of distilled water 
was added to 100 parts of -the aqueous urethane resin dispersion 
<4> produced in Reference Example 18 (containing urethane resin 
(al) and no surfactant (c)) to prepare an aqueous dispersion 
l^vingnarriirWthane resin concentration of 36 % by mass. Kept 
at 70°cr the" aqueous dispersion did not have a heat-sensitive 
gellability ; and the viscosity increase in the aqueous dispersion 

kept "at 40°C"~f or 2" weeks was~ 0~ % . Immediately after its 

preparation, the aqueous resin dispersion was infiltrated into 
the nonwoven fabric (A) prepared in Reference Example 1, in the 
same manner as in Comparative Example 2 . The leather- like sheet 
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thus fabricated herein had an apparent density of 0.48, but its 
fulfilled feel was not good. As in Table 3, the tear strength 
of the sheet was not good. 

The aqueous resin dispersion was kept at 40°C for 2 weeks, 
and then used for fabricating a leather-like sheet in the same 
manner as herein. The leather-like sheet fabricated had an 

-apparent-density -of-0 -. -4-7 but it s-f ulf illed-f eel-was-not good . 

-As -in -Table- 3^ the tear strength of the sheet was not good. 
Comparative Example 11: 

An aqueous solution prepared by dissolving 6 parts of the 
polymer bi of Reference Example 5 in 13 parts of distilled water 
was added to 100 parts of the aqueous urethane- acrylic composite 
resin dispersion <2> produced in Reference Example 20 (containing 
urethane -acrylic composite resin (a2) and surfactant (c)) to 
prepare an aqueous dispersion having an urethane -acrylic 
composite resin concentration of 42 % by mass. Kept at 70°C # 
the aqueous dispersion did not heat-sensitive gel; and the 
viscosity increase in the aqueous dispersion kept at 40°C for 

-2 weeks-was -1-% v— Immediately after its preparation the-aqueous 

-resin dispersion was inf iltrated-into the nonwoven fabric (A) 
prepared in Reference Example 1 , in the same manner as in 
Comparat-ive-Example-2 . — The-leather- like-sheet thus fabricated 
herein had an apparent density of 0.50, but its fulfilled feel 
was not good. As in Table 3, the tear strength of the sheet 
was not good. 
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The aqueous resin dispersion was kept at 40°C for 2 weeks, 
and then used for fabricating a leather- like sheet in the same 
manner as herein. The leather- like sheet fabricated had an 
apparent density of 0.49, but its fulfilled feel was not good. 
As in Table 3, the tear strength of the sheet was not good. 
Comparative Example 12 

An— aqueous-solu-fcLon- prepared— by-d-i-sso-lving_4-part s of a 

-surf act-antT^EM109P and^part-of-an inorganic metaisaiW-calcium 
chloride in 14 parts of distilled water was added to 100 parts 
of the aqueous urethane- acrylic composite resin dispersion <1> 
produced in Reference Example 19 (containing urethane -acrylic 
composite resin (a2) and surfactant (c)) to prepare an aqueous 
dispersion having an urethane -acrylic composite resin 
concentration of 42 % by mass. The heat-sensitive gelling time 
of this aqueous dispersion kept at 70°C was 4 minutes; and after 

-left — at — 40-C f or— 3 -days-, — the— dispersion__ wholly gelled . 
Immediately after its preparation, the aqueous resin dispersion 
wa s infil t rated into the nonwoven fabric (A) prepared in 

_Ref erence_Example— 1^-in^ 4 The 

leather-like sheet thus f abricatedhereinhad an apparent density 
of 0.46. As in Table 3, the sheet had a good feel and a high 

tear strength; 

However, the aqueous resin dispersion gelled after left 
at 40°C for 3 days. After 2 weeks, therefore, it was useless 
for fabricating leather-like sheets in the same manner as herein . 
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Comparative Example 13 : 

An aqueous solution prepared by dissolving 3 parts of a 
polysiloxane-type heat -sensitive gelling agent (GE Toshiba 
Silicone 1 s TPA-4380 , having an active ingredient content of 33 % ) 
and 1 part of a surfactant, EM120 in 7 parts of distilled water 
was added to 100 parts of the aqueous urethane-acrylic composite 
resin dispersion^ r>produced~in Reference Example 19 (containing 

Hare t Kane -ac^i^ and -surfactant (c) ) to 

prepare an aqueous dispersion having an urethane-acrylic 
composite resin concentration of 45 % by mass. The 
heat-sensitive gelling time of this aqueous dispersion kept at 

^76°Cwas 5 minutes ; ahdaTf terTeft at 40°C"f or 2 days , the dispersion 
wholly gelled. Immediately after its preparation, the aqueous 
resin dispersion was infiltrated into the nonwoven fabric (A) 
prepared in Reference Example 1 , in the same manner as in Example 
— The-leather— like sheet-thus fabricated herein had an apparent 
density of 0.46. As in Table 3, the sheet had a good feel and 

-a-high -tear .strength . 

"However ~t :H*r = ^uWous^ r e sin dispersion- gelled af ter-lef t 
at 40°C for 2 days. After 2 weeks, therefore, it was useless 
for fabricating leather-like sheets in the same manner as herein . 

From the result s in Examples 1 to 7 and Comparative Examples 
1 to 13, it is obvious that the leather-like sheets fabricated 
by the use of the aqueous resin dispersion that satisfies the 
constitutional requirements of the invention all have a good 
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feel and good physical properties , and, in addition, the aqueous 
resin dispersion of the invention enables stable fabrication 
of such good leather- like sheets even at high temperature in 
summer. Comparative Examples 1 and 2 in which the aqueous resin 
dispersion does not contain the polymer (b) ; Comparative Examples 
9 to 11 in which the carboxyl group content of the main resin 
in the-aqueous-resin-dispersion-is-larger-than_that~def ined in 
^the^±-nveniHLon-;^Gom main resin 

is not stabilized with a surfactant; Comparative Example 3 in 
which the proportion of the polyoxyethylene group-having monomer 
(bl) in the polymer (b) is smaller than that defined in the 
invention; and Comparative Examples 5 to 7 in- which the polymer 
(b) does not satisfy the condition (IV) and oversteps it are 
all unfavorable, since the aqueous resin dispersion in these 
does not heat -sensitive gel at all or may heat -sensitive gel 
only a little , consequently the pro ces sability . of the res in 
dispersion is not good and therefore the amount of the resin 
that^ may be applied to a fibrous substrate is small, and the 
-r es i- n-ma y-mo ve- in side the-f i-brous=subs t rat e^dur i-ng- 1 he s t ep of 
drying the aqueous resin dispersion, thereby strongly 
restraining the fibers that constitute the substrate and, as 
a result, the sheets fabricated could not have a good feel and 
their tear strength is low. Comparative Example 4 in which the 
polymer (b) does not satisfy the condition (IV) and does not 
reach it; Comparative Example 8 in which the carboxyl group 
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content of the main resin in the aqueous resin dispersion is 
smaller than that defined in the invention; Comparative Example 
12 in which only a surfactant and a metal salt are used for 
heat-sensitive gellable compounds; and Comparative Example 13 
in which a polysiloxane compound is used for a heat -sensitive 
gellable compound are also unfavorable, since the liquid 
— s-tabA-l-±-ty-of~^ 

- the heat- sensitive gellability-thereof is-good^ — -in-these , good 
leather-like sheets can be fabricated when the resin dispersions 
are used immediately after their preparation, but it is 
impossible to smoothly fabricate leather-like sheets by the use 
of such unstable resin dispersions at high temperatures 
especially in summer. 

As described in detail hereinabove with reference to the 
preferred embodiments thereof, the invention provides 

. leather_^like___ sheet s_Jiaving_ a„ _good__f e_e_l and good-- physical 

properties by the use of an aqueous resin dispersion having good 
ligyid stability and good heat -sensitive gellability, and 
provides an Indus trial advantageous-method -for producing them. 
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Table 1 



Abbreviation 


Compound 


PET 


polyethylene terephthalate (having a glass transition point of 78°C) 


Alkali-soluble PET 


polyethylene terephthalate copolymerized with 4 % by mass, relative to 
the overall resin mass, of polyethylene glycol, and 5 mol%, relative to 
the dicarboxylic acid component, of sodium sulfoisophthalate 


IPA-modified PET 


nolvpthvlpnp terpnhthalate fhavina a alass transition Doint of 68°C^ in 

UvlVvll IVIvllv Ivl CUI 111 ICIIQIC IlldVJJIU CI Uldww II Cll IQUIVII r-' I'll VI W V— ' / 111 




copolymerized with 10 mol%, relative to the dicarboxylic acid 
component of isophthalic acid 






Ethylene-copolymerized 
PVA 


polyvinyl alcohol copolymerized with 8 mol% of ethylene 


DEGMA 


methoxydiethylene glycol monomethacrylate (number of oxyethylene 
units: 2) 


TEG MA 


methoxytetraethylene glycol monomethacrylate 
(number of oxvethvlene units' 4) 

III KA III V-^ ■ \f 1 Kff\jf V-** II 1 ¥ 1 1 1 w w# III lw ■ ■ J 


PEG(9)MA 


methoxypolyethylene glycol monomethacrylate 
(number of oxvethvlene units* 9^ 

III KJI III k/v/l 1 Vyxx y ^> 11 IV 1 w 1 lw wi ill *w • w I 


PTMG 


polytetramethylene glycol having a number-average molecular weight 
of 2000 


PHC 


Poly (hexamethylene carbonate) diol having a number-average 
molecular weight of 2000 


ECT 


anionic surfactant, [ECT-3NEX] produced by Nikko Chemicals co., ltd 


EM109P 


nonionic surfactant, [Emulgen 109P] (having HLB value of 13.6) 
produced by Kao corporation 


EM120 


nonionic surfactant, [Emulgen 120] (having HLB value of 15.3) 
produced by Kao corporation 


EM147 


nonionic surfactant, [Emulgen 147] (having HLB value of 16.3) 
produced-by Kao corporation 
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Table 2 





Aqueous Resin Dispersion 


Leather-like Sheet 


Leather-like Sheet 








(Fresh aqueous resin dispersion was 


(After kept at 40°C for 2 weeks, 








used immediately after its preparation.) 


aqueous resin dispersion was used.) 




Gelling Time in 


Viscosity Increase 


Feel 


Tear Strength (N) 


Feel 


Tear Strength (N) 




hot water bath at 


after kept at 40°C 












70°C (min) 


for 2 weeks (%) 










Example 1 


7 


9 


B 


61 


B 


60 


Example 2 


4 


4 


A 


66 


A 


65 


Example 3 


6 


3 


A 


71 


A 


72 


Example 4 


5 


7 


A 


62 


A 


63 


Example 5 


5 


9 


A 


65 


A 


64 


Example 6 


— 6" 


12 - 


- B 


61 


B — _ 


60 


Example 7 


6 


6 


B 


60 


B 


62 
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Table 3 





Aqueous Resin Dispersion 


Leathe 

icon i coiit u 

immediately al 


r-like Sheet 

cnorcinn va/qc i icoH 
opclolUII Wdo UocU 

1er its preparation.) 


Leather-like Sheet 
(After kept at 40°C for 2 weeks, resin 
dispersion was used.) 


Gelling Time in hot 
water bath at 70°C 
(min) 


Viscosity Increase 
after kept at 40°C 
for 2 weeks (%) 


Feel 


Tear Strength (N) 


Feel 


Tear Strength (N) 


Comp. Ex. 1 


(not heat-sensitive 
gellable) 


1 


C 


26 


C 


23 


Comp. Ex. 2 


(not heat-sensitive 
gellable) 


1 


C 


52 


C 


51 


Comp. Ex. 3 


(not heat-sensitive 
gellable) 


1 


C 


53 


C 


53 


Comp. Ex. 4 


4 


(gelled in 5 days) 


A 


63 


(fabrication of leather-like sheet i 
impossible) 


Comp. Ex. 5 


(not heat-sensitive 
gellable) 


2 


C 


33 


C 


34 


Comp. Ex. 6 


17 


2 


C 


50 


C 


52 


Comp. Ex. 7 


(not heat-sensitive 
gellable) 


1 


C 


30 


C 


32 


Comp. Ex. 8 


8 


(gelled in 6 days) 


D 


OS 


(fabrication of leather-like sheet 
impossible) 


Comp. Ex. 9 


(not heat-sensitive 
gellable) 


..JOL 


c 


25 


C 


24 


Comp. Ex. 10 


(not heat-sensitive 
gellable) 


0 


c 


45 


C 


43 


Comp. Ex. 11 


(not heat-sensitive 
gellable) 


1 


c 


47 


C 


48 


Comp. Ex. 12 


4 


(gelled in 3 days) 


A 


63 


(fabrication of leather-like sheet 
impossible) 


Comp. Ex. 13 


5 


(geljed in 2 days) 


A 


61 


(fabrication of 


leather-like sheet 
jssible) 








imp< 
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